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It will develop more power on less fuel than any other 
make in the world. 
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WICK STICK 

COMMUTATOR LUBRICATOR 



WE PAY 25c. 



For names of men that we do business with who 
have charge of Dynamos and Motors. Don’t wait* 
Write for name blanks and a sample of Wick Stick 



Commutator Lubricator. WE WANT AtiENTS, 

* 

50 CENTS PER. STICK. $5.00 PER DOZEN. 

SLUSSER BROTHERS, - 74-80 Bradford Bldg., CHALESTON, W. 



VA. 



WATER MOTORS 




Th.e FELTON MOTOR possesses all the advantages 
of the famous FELTON WATER WHEEL. It is essen- 
tially ft high grade machine of the Lest mechanical Con- 
struction „ and is guaranteed to develop a maximum 
power using a minimum quantity of water. Tests at 
Corn ell University show the remarkable efficiency of 
BBperoenL Adapted for running from city mains or 
Independent water supply, and can be used for any pur- 
pose requiring power. For example* dynamos, dairy 
and farm machinery,, fans and blowers* printing 
presses, etc * etc. Send for catalogue giving capacity 
and prices of various sizes. 



HE PELTON WATER WHEEL CO,, 

1 33 Main St,* SAW FRANCISCO. 

14 tt Liberty St., NiCW YORE, 



An Offer 
To Poorly 
Paid Men 

To every man, and woman, too. who 
is struggling along against adversity. 
Striving to make Die best of an lincuu- 
gutiial position and a poor salary, the 
International CfjrrespttnderteG Schools, 
whose high standing is known and 
honored everywhere, makes this offer: 

If you will send us a Post Card tell- 
ing us which occupation y mi wish to 
rise in and the position you wish to 
gain, tlie I, C. S. will, at its own ex- 
pense and without obligation on your 
part* show you hnw ii is possible and 
easy lor you to accomplish your ambi- 
tion and gain a good paying position. 

Have you ambition enough to ask 
bow? 

INTERNATIONAL 
CORRESPONDENCE SCHOOLS 
Bos No* B72, SCSANTON, PA. 



spoil's Mechanic’s Own Book 

Is the most useful and bandy book ever published for anyone in* 
teres ted in mechanics or who likes to use tools, because it con* 
tains real practical information on almost every mechanical sub* 
feet including 



Drawing? 

MpcTmuk'Jil ^lov^m^nln 
f'nntln^ A rrmmllnjt 
Forglnic 
RoPIerEog 

"Fuming & Turning Lathts 

OVER 700 PACES* 



Cilrppnliy 

I.«jf Hilts. Tt till ill fig. Etc, 
t’lihi net -Hulking 
f ^rvlne A Fretwork 
rtctiiw Frame Making 



Painting 

Btalnlnir 

Pul lulling 
1’appr HBnRing 
K leetrlc BhII * Well Hunting 



1420 ILLUSTRATIONS. PRICE CARRIAGE PAIDS2.50. 



An P'p^fJC circular piling full content" wnt free on application,, 



SPON $ CHAMBERLAIN, - 123 P. M., Liberty St, New York 
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Thf throe rtigl!"* in the iibore 111 ust nithin, I wo of them with double Head* nJnl each wearing n 

iTimn, represent the monarchies of Russia, a mat Hr and Prussia, combiinlnj? c heir utren^th to partition 
i'nlflnrf. thin nationality intuit r^pr^^entn'il by the fallen soldki' -\* (In- F'-ik^ ff.uplu for tin ledt-- 
pond e am ■ or tfn-fcr count it. tlio I tod floss of I .iberty is represented defending the m tiller and trying to 
heat back tin- proivncrt poivers. but IJhprif wa* ov.-m-iinr- and falls with broken sword In hand un the 
ulikld bearing the Latin inscription "PLnls Polone.'' n-hJrh mean* ""Tlir TStid of Poland/' 1 Looking moi'o 
ekmely you » ill observe the burn ins firebrands, tin- hn tiered walls, thn broken cannon. tlio burning 
cities In 11 iii distance, and tb, ftug of Poland trailing In the dust, this Htt 1- illustration having 

wrapped up in Ji die history of f in? downfall of a nation. This ih only one- of 2fll!D illudmllnnN in 

Ridpath’s History of the World 

each om driving home to the mint! ssmf groat historical event 

Poland Is twi' again il retiming of libvrt.r, mill ((tie of tlio blnekrht rriini>H ever jH k r[H*t rated bjF ft 

eoniMnul In n nf great powers against a weak or it at ion may yet be righted. Tn appreciate the irMHen* 

dons Historical importance- nf present cVetitu II Is absolutely pKs*ilt Fill tn have a I borough knowledge 

or the history nf the? past, 

These Are Historv^Making Days. Thlfl < >rawm y4 iir nnl linir nvrv - hrLS a nsw 

- " — _ -- - — routr (Japan) tnki- Us place ammig the great 

nations of the on rfli ■ has sorn ati open sea pom taken fr-mi llussia, for which she had 
planned and intrigued for sixty years, curbing fur ai least a generation her dream nf pre- 
dominance in the East; 3u\s seen the outcropping of whnt may become the greatest revo- 
lution of all time, and through which Poland may again he five; has seen our own great 
Republic take her place absolutely ml the head of the great nations of the world and 
universally recognized as the power best fitted to lake l he Initial step towards bringing 
to a tilose one of the bloodiest wars In history. 

l>o yoil unileistaml arid rein you intelligently discuss these great InipjHuiings. and 
lire yon fit miliar with the rise and fall of nations hi the past, and the rocks of disaster 
upon which every Republic save our own lias gone down? 

fn OVF! WAY. and in OXI7 WAV OVt.Y. can you understand th<»se events — 
by knowing history. To you. to every- one. ei history of the world Is a neces- 
sily. There is one satisfying history of the whop world, Jl ^T OX 17. Rid. 

I null's History o* the W orld. 

El In endpraed l>y ex -Presidents Harris nm, Cleveland stud MeKinlev .TelTerRon 
Mai 1-, E.i-h Wit I In re. John I,. Si mldanb Hour 'V. lVrncli + flbltor 'Vincent. s5>' 

llr, Cuvier. Itilbbl Kind 0- Hlr^rh, President ^ of bin Arbor, hnlirr^, Rrmin. 
it ii x ton I'nlverhltT, l);i rtmniilii. Tufts. Trinity, Rates, CiiIIkv, .Hmltll, Von- 
sar. Vale, nod other Collates. and by (Hr fireal American People, 






-' 00,0 00 of whom mnt and lave It. 
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Failure * Merrill & Baker, Publishers 
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finds ms with a fiar on ha ml of Ups, their greatest publica- 
tion. IV t| teh Ml' iiLUSi sell In pay advertising Phi!?, rtnd for 
i hf -ye few ih ' 1 pr|rt* tltn your piirsr, amt our term* are 

eo .-Etsiy »f to tiring tills monumental work within the 
reach of alt. 

Rid [With Is La 0 roj'itl w|(ito VoInmOf, 11 incite* lull. H iiJf'hM fcldt' 
and 2 in, [li'n’k |i i'on tains pnnp ; iB nuH 'JUKI llluntHitloBn. Thy 

complrti ■ ihnsnl wpiiitti 45 [tnunilt. The fe# kutN at our illupn- 
Hn I nre Thf tp ri J Hit'll ■ L illf ion 1 ilnwn tothe Fall rsl Port \rlhwr. 
a ad lire bf ,n V i f ll! ] y bon nd S h H id f Mo roten. Th i h ip you r 
ehntuME* to buy 'the work i i ft nominal price. tn4cn !s™ 
tliim OTpr Sj. ■ f . . r--. and yon may pjy, in anaid *uiDI 
mnnthly If you prefer- 
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You can jet any booh published on Mechanics, Engineering, Electricity, Steam, Fuels, 
Metal or Woodworking, and all the Individual Trades and Professions, in tact any book 
on any subject, published in this country or Europe, that is obtainable, through the 

Popular Mechanics Book Dept. 

In every case *we prepay in full all mailing or express charges , 

Any book desired can be earned by securing one or more subscribers to Popular Mechanics. Sate book wanted and 
we will advise you how many subscriber* win secure it. This is a very easy way to get the bc*t books. 



ENGINEERING 

gas engines, With Instruct Lons for Care and 
"Working of the Saline, By G-. Ucckheld; translated 
by Geo. Richmond, 120 pages; Illustrated; 12 in a, ; 
cloth, Price, ?1. To which has been added full 
directions for the management of oil engines. 

TRACTION ENGINE ITS TSE AAD ABUSE. 

By James H. Haggard. Binal] 12 mo. ; cloth; illus- 
trated* PrUe. $1, Revised and enlarged by an 
expert engineer, Deals ill detail with the princi- 
ples olid parts of j tract Lon engine; directions for 
starting an engine; use of gauge, try cocks, pumps, 
governor* slide valve, etc,; water supply; the boiler. 
Its care and mtinugcmeut; methods of ii good lire- 
man; the engine; handling a traction engine. The 
book Is teeming with practical points and sugges- 
tions put In very simple language and very effective 
manner. It should ho In the hands of every man 
who runs n traction engine. The farmer and cream- 
ery operator, especially, should not be without It. 

HANDBOOK (IP MODERN STEAM F1RE- 
ENulN'ES. (Roper's Engineer* 1 Handy Book ser- 
ies.) Price, ipi.nl>. The only hook of the kind 
ever published In this country. Contains descrip- 
tions and Illustrations of all the best types of steam 
flre—englacSi and lire pumps. Injectors, pulsometcrs, 
Inspirators, hydraulic rums, etc, ; and treats more 
extensively of Hydraulics than any other book on 
die market. 

SIMPLE PROCESS FOR ESTIMATING THE 
HORSE POWER OF STEAM ENGINES. By Ed- 
win R- Keller, M. E. New edition. Price, Wc, 
Contains various methods of estimating and 
calculating the horse power of boilers and engines 
and ascertaining the power required to run line 
shafts, Individual machines*, etc,* etc. 

MODERN MACHINE SHOP TOOLS, By W. U. 
Yandcivoort. Large Svo, 555 pages; G73. 11 lust ra- 
tion*; cloth, Price, $4, Just out, this 4, rnaater- 

pleco of the machine shop,” no machinist can afford 
to bo without It. 1' rents the subject of Modern Ma- 
chine Shop Tools In n concise and comprehensive 
manner. Each tool 3s considered from the follow- 
ing points; First — Its construction with hints as 

to Its manufacture; second — its operation, proper 
manipulation aw! care; third— numerous examples of 
the work performed. A book In which the appren- 
tice will find a thorough course of Instruction, the 
mechanic a valuable manual of practice and the 
superintendent and foreman many valuable sugges- 
tions. Til fact, it I* In all respects the most com- 
plete, concise and useful work ever published on 
the subject. Of Incalculable value as a work of 
reference. In 34 chapters. 

PRACTICAL GAS ENGINEER. What It Is 
and How To Do It. Cloth. Price, SI. 

RECORD ROOK— VALVE SETTING- By A. B, 
Low. 120 pages; quarto; stflf covers. Price, 60c. 
For the use of marine engineers. 

WATER WHEELS, By A. B. Cullen, G3 pag*s; 
12 plates ; quarto: doth. Price, *2, Of all the books 
on Pumps and Hydraulic Motors this is one of the 



most practical. Treats of the construction of hori- 
zontal olid vertical water wheels. 

LOM PRESS ED AIR: ITS PRODUCTION, 

USES AND APPLICATIONS. By Gardner D* 
Hlacox, M. E, 4th edition* revised and enlarged; 
S£ti pages; 545 Illustrations; rloik. Price, $5. 
The most thorough and comprehensive treatise mi 
the subject of compressed air that htts ever been 
published. Well printed and substantial- No phase 
of the subject is omitted. Is & complete compen- 
dium in 2(> chapters, valuable for reference and for 
study. Contents: The physical and operative prop- 

erties of air front a vacua in to its liquid state; its 
thermo -dynamics; coin press loti, transmission ami 

uses as a motive power tu operation of stationary 
and portable machinery in engineering, mining ami 
manufacturing work; air tools; air lifts; pumping 
of water, acids and oils; the air blast for cleaning 
n ml painting; the sand blast and Its work; and the 
numerous appliances Iti which comp re wed air is a 
most com- eu lent and economical transmitter of 
power for mechanical work, railway propulsion, re- 
frigeration and the various uses to which com- 
pressed air has been applied. Contains a list of 
patents on com pressed air from 1&7“> to date, and 
40 tables of flu.- physical properties of air. Its com- 
pression, expansion aeid the volumes required for 
various kinds of work, 

ELECTRICAL ENGINEERING for elec- 
tric LIGHT ARTISANS AND STUDENTS. By 

Blln go and Brno ter, 34(1 It I list rations ; 12 mo. Price, 
$3,50, This new and revised edition contains all 
data and formulae relating to this branch of elec- 
trical application. 



ENGINEERS' PRACTICAL TEST* Actual size. 
6x4(4 Inches; stiff silk cloth. Price, $1. A guide 
for all men in or about power |ilant*, ImltHpen sa- 
ble to engineers, mechanics, maehltslHtta, tire men, 
etc. Tolls how hollers and engines should be mttm 
aged. All about gas engines, engineers 1 license ex- 
amination questions and answers, 




Engineers' 
wtlutl 



MECHANICAL ARTS SIMPLIFIED* By D. B, 

Dixon, couip. 497 pages; actual si*?, Inches; 

Illustration*. Price, $1*50. With nn appendix con- 
taining a thorough elect rival department, an ox. 
hauetlve treatise on ice making: and a large collec- 
tion of miscellaneous practical examples, a thor- 
ough and original reference book for architects, Iron 
workers, boiler- makers, contract ora, civil and me* 
chanica! engineers, 11 re men and Lee machine men* 





WE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED. 



ELECTRICITY 

PRACTICAL APPLICATION OF DYNAMO- 
ELECTRIC MACHINERY, By McFttd^U and 
Boy. Act uni size, inches; flex (bit; cloth, 

price, !fl, Every motorola n, Lineman, dynumo- 
tntder and engineer Bfoould own a copy, By far the 
best ami cheapt-st boob of Its kind. This is thn 
"uge of electricity/' and every intelligent person 
ought to be posted ns to the writ kin# of these great 
engines that supply us with power. 

TELEGttAFH J.flf STR L' t'TOR. By C. M. Dodge. 
300 pages; Illustrated. Price, $1. Of all the 
numerous volumes published upon telegraphy, this, 
is tin? only one which la set forth with that sim- 
plicity no essential for a student wholly unacquaint- 
ed with the work. Terms employed till concise and 
comprehensive. Contains all the Information nec- 
essary tor a successful operator, beg Inning with the 
study of I he Morse code. From descriptions of the 
Instrument* used and their adjustment to and 
through the general routine work of a telegraph 
office, taken slop by slop. Con tat ns cuts Illustrat- 
ing Instruments and numerous diagrams. Complete 
Index to the whole. The description and curriculum 
of Dodge's Institute uf Telegraphy at ihe end of the 
hook will he found of grout Interest to those desir- 
ous of choosing this Una of work ns their profes- 

S< CARK AMI HANDLING OF ELECTRIC 
PLANTS, By Schneider. Cloth; GB original drnw- 
Slum leather. Price, $1. New American 
hook Just out. The most attractive work of Us 
kind Denis In a practical way with dynamos, mo- 
tors wiring, storage batteries, switchboard*, gab 




vn nO-meters, electrical testing and Incandescent 

lamps, Hjis a special chapter on the oil engine* 
Full of valuable l u formation, wrinkles, hints, ta- 
bles. diagrams for engineers, superintendents, help- 
ers and all those In charge of electric light and 



IU VcLBCTR*r BELL KITTING AND ELRCTHU: 
GAS LIGHTING HANDBOOK. By Edward I re- 
vert. Cloth; Iflmo- Price, GOe. 

ELECTRIC TOY MAKING. DINAMO nUlLD- 
JTSiw AND ELECTRIC MOTOR CONSTRUCTION. 
By J. O'Conor Sloane. Vlmo.\ illustrated; cloth* 
Price tl. 

TELEPHONES. TBEIlt CONSTRUCTION AND 
FITTING. By F, a Allttop. 184 
tru lions and folding plates; doth. Price, ^ ~ *- 
Treats In a practical way of the maintenance of 
tehudioncs and the nuxlfinry apparatus. In cl ufllug 
receivers, transmitters, switch bolls, complete 111- 
strumeutL butteries, etc. Also of erecting telephone 
wire*, different methods of arranging Instruments, 
private exchange systems, public exchange systems, 
fault*, their testing and removing. 



PRACTICAL ELECTRICITY 4th edition. Price, 
$2, Twenty chapter*, carrying the reader from the 
fundamental principles of electricity on through the 
various bran cues to a point where he comprehends 
(he complete designing, care an d opcrjition of a dyna- 
mo motor. Each subject carefully written aral to the 
point, and the questions at the end of each crys- 




PU 0 L l Stf.E Q 

AB MANURE 



WOBKS, 






talllste just tlic points he needs to know on that 
subject, A dictionary in hack of book enables him 
to learn the meaning of any electrical word, term 
or phrase used In this book, as well as hundreds of 
others In common use. All required tables neces- 
sary to the study are to be found, 

electrical instrument MAKING FOR 
AMATEVRS By L3, K, Bottom?. 12mo,; cloth. 
Price, 7bc. Contains plain Instructions by help of 
which anyone moderately handy with tools can 
make for his owl entertainment or for use In the 
study of a great science all the instruments now 
employed in theoretical or practical electricity from 
Torslati Balances, Holla machines, and Induction 
colls, to dynamos, electric motors, telephones, 
phonographs and micrographs Likewise contains 
nil the experiment a of the great l^jifierw In HiphC 
studies — Wheatstone, Belt, Price, Hughes and Edh 
son, which can, after an attentive perusal of this 
book, be under a toed and repeated. 

electromotors, how made and HOW 
USED. By Ft. Bottone and A. M. A. Beale. 

12ruo,t cloth. Price, 7&e. A complete and simple 
explanation of the source of the power In n dynamo 
and the method of applying the Same, commencing 
with n simple motor, Mid proceed lug to an expo- 
sition of the Siemens. Thompson's, Walker's, G ri- 
sen, atld other motors. In addition three special 
chapters by an American author follow. In which 
the Information embraces nil American improve- 
ments, The work 1 m probably the most complete 
and easily understood of any published. 
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WE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED . 



BOOKS OF TABLES, IBOOKS OF RECEIPTS 

WPP'S NK1V CALCULATOR, 200 paged. 
Actual tdze, 1 nt h<? h , Cloth. Price, $1.50. 

Pocket slut'. Si. IKK Sustains the same relation t<» 
the com me re la i world that the new Century Diction- 
ary does to the literary world. Fully abreast with 




the age of sir ships, submarine boats and wireless 
telegraphy. Designed for and adapted to the par- 
tlcuiur wants of bunkers, m'OuntitutitH, itifchimk^. 
farmers, tnamifact orerti, merchants miners, etc-., etc., 
dlld must prove of incalculable value to them— mi- 
teas the book. Itself ettu calculate Its Own worth — 
for It calculates almost everything that Is calcu- 
lable. 

QUESTIONS AND ANSWERS, Based upon the 
Standard Code of Train Rule*. By G. E, Colling* 
wood,, EtL Revised edition, 80 pages. Diagrams. 
Cloth, Price. $1, Intended for use lit the ex- 
amination of train men < The general rules, train 
rules, train orders, am] tin* Whole ban riling- of trains 
5 h set fori li ju so simple and at the same time com- 
prehensive manner that it careful reading of the 
book will lit any one with sufficient knowledge to 
meet any contingency that may arise in the conduct 
of a train. Endorsed by high railway officials from 
all sei-ttoMS of the country Every transportation 
man should have n copy. 



FERRIC AND HELIOftR Al'UlC PROCESS: A 

Halid book for Photographers, Draughtsmen ami Smi 
Printers. By George 1C. Brown. 1-Id pages. Dia- 
grams. Cloth. Price, $1. For nrclUivct*, Mir- 
veynrs, draughtsmen, engineers and others who Hud 
the reproduction of tracings ,i matter of everyday 
necessity. ]| embraces; The ferro-pruaslate process, 
toning bine prints, imes of blue prints; ferro-pma- 
site in tri-color work; the kallltypc process; the 
Oberm-ttor proceag; the wra notype process; prints on 
fabrics, prints in dyes; liHlogrnphic processes com- 
pared; preparation of heliograph Ur papers, making 
tracings for son-copy fug; out lit for he Hog rap hie 
printing; fcrro-pmsslaie or white line on blue ground; 
pellet or blue Hue cm white ground ; fe mi- gallic. or 
Pi lack line on white ground; brown line on white 
ground; minor heliograph k r processes. A compre- 
hensive little bibliography nt the end of the volume 
and an index add greatly to Its value and Interest. 

THE LOCOMOTIVE I P TO RATE. By CbnrlcA 
MeShane., 73(1 pages. .^8d illustrations. Cloth, 
Brice, C ravers the whole range of locomotive 

construct fon and management down to the present 
day, including Us latest development and all mod- 
ern appliances, together wilh a clangl flea t Ion and 
comparison of sill kinds of locomotive^ both simple 
and compound. Jt Is ,1 hook 011 Mod from rim me- 
chanical books and papers of the world anti sit con- 
tains alt the really valuable Information to lit- found 
Sn a complete mechanical library. Every subject is 
fully i 3 hurt rated and the descriptions given of nil 
new device a were prepared by the Inventors them- 
selves. The contents Include: Compound locomo- 

tives; combustion; air brake; breakdowns; locating 
blow* and pounds; Inc run tat Lon: Injectors; inspira- 
tors and boiler checks; slide valves; valve gears; 
errors by the Jink motion; locomotive valve si fting; 
steam Indicator; modern locomotives; extraordinary 
fast runs; lubri era tors; metallic packings; general in- 
formation; locomotive construct ion -erect lug depart- 
ment; mac blue work; metric system; steam and air 
gauge?; compressed air; modem counter -ha lancing 
and the history of (be locomotive, 

ONE THOUSAND pointers for Machinists 
and Engineers, By Charles MeShane. It42 pages. 
187 illustration*. Cloth. Brice. fO(X Tn etudes ar- 
ticles from tlie beat author! tie* on each subject. 



Embrace* the most modern and approved practice 
Jit the construction, caiv and economical management 
of the locomotive. Written in plain language ami 
condensed form, no mathematical demons! rations 
be l pig given or required. 

JOHNSONS IIANRY MANUAL. Price, 

An authority on stcnni, hot -water heating and ven- 
tilating, plumbing and gas fitting, A valuable ref- 
erence book for architects, those in pipe trades, 
engineers, janburs and rho.se Intending in install 
or alter hen ting or plumbing systems. AH kinds of 
measurements arranged in tables. Fully Illustrated 
with cuts and complete working plans. 



FIFTY- CENT SBRIES 

HANDICRAFT SERIES- — A Series of Practical 
Manuals. Edited by Paul N. I la a luck. Price each 
SQe. 

BOOT-MAKING AND MENDING Including re 
pairing, lasting and finishing. Illustrated. 179 en- 
graving? and diagrams. Price. fi.0o. Don ten is: 
Repairing heels nml half-solEng; patching boots and 
shoes: re- welt lug and re-soling; hunt- making; last- 
jug the upper; sewing and stitching; making the 
heel: knifing ami finishing; making riveted bends and 
shoes. 

Otltcrs of the set nre- 

IIOUSR DECO RATION, Price, SOc 
HOW TO WRITE HIGYS, TICKETS AND 
I'OSTERS, Price, 5110. 

WOOD FINISHING. Price 50c 
DYNAMOS AND El.BlTRfC EDITORS 
PrEce, 50e. 

CYCLE BUILDING AND REPAIRING. Price, 
50c. 

DECORATIVE DESIGNS OF ALL AGES FOR 
ALL PURPOSES. Price, 5 On, 

MOUNTING AND FRAMING PICTURES. 

Price, 5Qc. 

SMITH'S WORK. Price, Bile. 

GLASS WORKING BY HEAT AND HIKA 
SION. Price, 50c. 

BUILDING .MODEL BOATS. Price. 50c. 
ELECTRIC BELLS; HOW TO .MAKE AND 
FIT THEM. Price, flfle. 

It \ IT BOO WORK. Price, 50e, 

TAXIDERMY. Price, 50c. 

TAILORING. Price, £Qc. 

PHOTOGRAPHIC CAMERAS AND ACCES- 
SORIES. Price, 50c. 

OPTICAL LANTERNS. Frier. 50r. 
ENGRAVING METALS. Price, 50e. 

BASKET WORK. Frier SOc. 

BOOKBINDING. Price. 50e, 

BENT IRON WORK, Price. aCe. 

PI 1 1 ITOG RAIMI Y. F rice, f] 0 C, 

UPHOLSTERY. FrU“i\ 50r\ 

READY SHORTLY. 

I jE AT HER WORKING, Prbe, 50fl, 

HARNESS MAKING. Price, 50c. 

SADDLERY. Price, EOr. 

TECHNICAL INSTRUCTION, Important uew 
Rorte*. Edited by Paul N\ Ha winch- With numerous 
111 uat rations of the text. Each book contains about 
16b pages. Crown S vo. Cloth- Earth ' 1+ 

PRACTICAL DRAUGHT'S MAN'S WORK, Pi fee, 

* 1 . 

PRACTICAL GASFITTING, Price. $1. 
PRACTICAL STAIRCASE JOINERY. Price, Si- 
nt ACTUAL METAL PLATE WORK. Price, 

(L 

PRACTICAL GRAINING AND MARBLING. 

Price. ¥1 

OTtlKll VOLUMES IN PREPARATION. 



SrON'S M ECU A NIC S’ OWN BOOK. 702 pages. 
14l’0 Illustrations. Half leather. Price, $1 2.00. Gen 
era! method of treatment of each subject. is first, 
the raw material? worked upon. Its cliaraeterlstlvs. 
variations and suitability: secondly, the tools used, 
the sharpening and use; thirdly, devoted to typical 
examples of work to he done, materials and how to 
do similar work, Nearly all of the mechanical 
trades are here Included ami some of the profes- 
sions. 
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WE CAN FURNISH ANY MECHANICAL BOOK PUBLISHED. 



VAN NtiSTIlAND SCIHWCE SERIES, Hluio, 

Boards. &Uc, rat'll. Amply illustrated when tho 
subject demands l J nt up In a uniform, ueut and 
attractive manner, is objects arc of an eminently 
sdf UtLllc rtssi trai t it uitd embrace n wide range of 
topics. The following ul ration* uiny be noted an 
types. of till m notable set; 

CHIMNEYS i'DIl KUHN A CES AND STEAM 
BOILERS. R t Armstrong, C, E, 3rd American 
edition. He vised no si partly re-written* with an 

appendix on "Tbecny flf Chimney Draught/’ by F. 
Well. M. £]. 

STEAM IR VILER EXPLOSIONS. % Zemli Col- 
burn. New edition. Revised by Prof. R. H. Thurs- 
ton, Price, 5 (I c. 

FATIG1 E OK METALS UM>ER REPEATED 
STli A 1 X S. Price, r,'.V. \V' [ l ] l Various Tables id 

Results and Exiierlmeuts. From the German of 
Prof. Ludwig Spa ngon burgh, with a preface by 
3. T, Shrove* A. M. 

transmission or power by wire 

ROPES. Price, 50c. Ey Albert W t Stahl, IL S, N* 
Second edition. Revised, 

TRANSMISSION OF POWER BY COM- 

TRESSHD A 1 R- Pried 5Qe. By Albert Zahiiet* 

M. E. New edition in pres*. 

OANI4GHTIXG AND GAS-PITTING. Specifica- 
tions ami Ruleft for Gas- Piping. Price, 50c. Notes 
on the Advantages of Gas for Cooking and Heating, 
and Useful HI nt h to Gas Consumers. 2nd edition. 
Re- written acid enlarged, liv Win. PjiuI Gerhard, 
C- E. 



TWENTY-FTVE CENT SERIES 

STUDY OF ELECTRICITY FOR BEGINNERS. 

Comprising the Elements of Electricity and Mag- 
nctlain us applied to Dynamos, Motors. Wiring* and 
to all Branches of Electrical Work, By Xurjnjm 
Schneider, ol Illustrations and ti table*. Price, 
25c- 

Ultv II ATT FRIES. Especially adapted for Ah- 
tomoblte. launch and Gas Engine Work; Medical 
Colls, Beth, Annunciator*. Burglar Alarms, Tele- 
phone#, Electrical Ex peri men ts H and nil purposes 
requiting a good battery. 2t? Illustration*. 25c. 

SMALL ELECTRIC' MOTORS. HOW to UmkO 
and use them, Including design, example# of small 
motor* and their applications, speed controller*, 
starters, fuses, etc. II Inst ratio ns. Price, 25 c. 

SIMPLE SCIENTIFIC KYlTHIMIATS. Hnw 
to perform eiiterulhihg anti instructive experiments 
with simple home-made apparatus. TD Illustrations. 

MODEL BOILER MAKING, Contain* full In- 
structions for designing and making Model Station- 
ary, Murine and Locomotive Holler*. Fully illus- 
trated. Price. 25c. 1 . 

META L W ORKING TOOLS AM) THEIR USES, 

A Handbook for Young Engineers and Apprentices, 
Shows how to use simple tools required In Metal 
Working and Model Making. I] lust rated, 2&c + 

the locomotive, simply explained. 

A first in t reduction to the study of the Locomo- 
tive Engine, their Design. Construction aud Erec- 
tion. with a short catechism. Illustration a. 25 c. 

ACETYLENE GAS, HOW TO MAKE AND USE 
IT, A practical handbook on the use* of Acetylene 
Gas, suitable apparatus for it* generation, hints on 
tilting up, etc. ;!4 111 u si rations, price, 25c, 

JOINT WIPING, Practical him* am far begin* 
per* In plumbing, describing In detail the various 
operations and fully Illustrating them from actual 
w orb. Price, 25c. 

WOODWORK JOINTS, HOW to make and 
where to use them. Mortise and tenon joints, lap 
joints, dovetail joints, glim joints, scarfing joints, 
circular work, with 127 Illustrations, Price, 25c, 

DIAGRAM OP THE CORLISS ENGINE A 
large engraving giving full particulars. Explanation 
of figures, 13x12 In. Price. 25c. 

ELECTRICAL CIRCUITS AND DIAGRAMS, 
Illustrated and explained. New aud original draw* 
lugs comprising Alarms, Annunciators, Automobiles. 
Bells, Dynamos. Gas Lighting, Motors, Storage EL. L 
terles*. Street Railways, Telephone, Telegraph, 7Y ire- 
less Telegraphy. By Norman Schneider. 25c, 



HOW TO INSTALL ELECTRIC DELLS, AN- 
NUNCIATORS AND ALARMS, Including Batteries, 
Wires aud Wiring, Circuits, Hushes. Bells* Burglar 
Alarms, Fire Alarms, Thermostats, Annunciators, 
untl the Location and Remedying of Troubles, By 
Norman BeUiieldtr, Price* 26 e. 



MISCELLANEOUS 

ELEMENT A 1 i Y FORGE PRACTICE, By John 

Ijord Bacon* Instructor In Forge Work, Lewi* In- 
«l it u lr t Chicago, 2G2 pages. Cloth. Price, *1.50. 
Contents: General description of forgo ami tools; 

welding, calculation of stock for Ihul shapes; up- 
setting, drawing out and bonding; simple forged 
work; calculation of stork and making of genera! 
forging; steam hammer work; duplicate work; man- 
ufacture of iron aud steel: tool-steel work; tool 
forging anti tempering; miscellaneous work; tables. 

LOCOMOTIVE OPERATION. By G- A. Hen- 
derson. page#; Illustrations. Cloth- Price. 

$3.o0. The object of tills work is to give a com- 
plete aud systematic discussion of the theory aud 
practice of locomotive operation with the results 
accomplished and the effect of the action upon the 
various parts, AS well AS the amount of fuel and 
water needed to perform such needed work, rather 
than an exclusive treatise upon the mere manipula- 
tion of the machine. The order of eon tents is: 
Inertia, steam action, resistance, slipping, braking, 
steam capacity, hauling 1 rapacity, water consump- 
tion, fuel consumption. 

TEXT BOOK ON ROOFS. By MausHeld Merrh 
man. Tart I. Sixth edition rewritten and enlarged, 
326 pages; illustrations, Cloth. Price* £2-50. The 
c-on tents Include treatises on stresses lti roof trusses, 
highway bridge trusses, railroad bridge trusts, 
miscellaneous trusses, deflection and Internal work, 
historical and critical notes, 

WIRELESS TELEGRAPHY. By A. Frederick 
Collins. 500 pages; Illustrations Cloth. Price, 
$3. Describes the history, theory nud practice of 
wireless telegraphy in n way to rouse the enthusi- 
asm of the layman, ujj well 8$ the professional. A 
happy regard for details and minor point# makes 
the whole a remarkably dear and interesting ac- 
count of the Science, 

MODERN ELECTRICITY* By Henry and Hora, 
335 page#; U>0 111 ust rations. Cloth Price, $1, 

Thoroughly accurate and scientific In Its explana- 
tion of X-rays, wireless telegraphy, radium, trails- 
mission and distribution, power stations, wiring, 
ami written In olaln English, An ease ntl ally prac- 
tical handbook for student#, apprentice# and elec- 
trical engineers. 

ARITHMETIC HELP TAUGHT. By St*dgeil- 
berg, 22S pages, Price, 53c. Undoubtedly the best 
book published for students of arlthmeilc* Do not 
despair because through neglect yon have forgotten 
whnt you once knew about this branch of math- 
ematic#, Tlilrf new method requires no teacher. 

YOUNG ENGINEER S GUIDE. New edition re- 
el. sect and enlarged, 25 4 pages; i I lustra! Iona. Price, 
$1. Covers the entire subject of care, management, 
operation, repairing, engineers II cease and various 
miIiiIh of equal importance, and l» endorsed by lead- 
tig engineers in all parts of the country, 

HOW TO RUN ENGINES! AND BOILER*, By 
E. F. Watson; Illustrated. Price, ?1. Written In 
plain language aud well adapted for use ns a text- 
book iiv the engineer and holler maker. 

modern cottage ARCHITRUTURB. By 
M. H. Adams* Large quarto; 7& pages; Illustrated. 
Cloth. Price, $4.50, Contains an introductory es- 
say on rattuge building and notes on tho subjects* 
Illustrated from works of well known architects, 

VNTECN1CAL ADDRESS ON TECHNICAL 
SUBJECTS. By JrLuiefi Douglas, 90 pages. Cloth, 
Price, $1, Contents: The character! at ten and con- 

ditions of the technical progress of the nineteenth 
century; the development of American mining and 
metallurgy and the equipments of a training school J 
wastes to mining and metallurgy. 
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A STRONG ARGUMENT BUT NO PICTURES- READ IT 



T lie Phillips Seven Powers in One 

— DUPLEX GASOLINE FARM MOTOR— 



Can be used on the farm for any work a farmer has to do 

Ht; doesn't have to call in fria neighbor* to grinl It la feed, cut Ills ensilage or fodder. neither does 
he have to ran a (iKKAX ltl<J H II, I 1 . ENGINE to pump water bind tun hla cream separator that on!:y 
takes 1 Va H. P.; he can't afford to do thla, 1 1 lakes loo much gasoline. 

Every farmer needs sin It liorwv iwtier engine at ofitii'ids uttd only fibout 2 horse power most of the 
time. Most farmers can't afford to put *'"» much mohei in a big engine, and MO limp along with a 
- or 3 home power engine when (hey would really like an S horse power, and if they could gel 

A First-Class & H. P. That Does Not Cost Any More Than the Common 4 H. P Engine to Buy 

and one that Would It UN ON AS LITTLE liASOL FSfc AS ANY SMALL ENGINE when doing a *mnll 
ehglno'fl wttrk; Ohe that the farmer could use anywhere and any place that any U, S, 4 , o» (J, 7 or tt 
horse jri»nr;r engine could he used, either ah a mounted engine or as & ae mb portable, or a KliitiunUry. on 
a foundation, or as a marine engine. If tie Bleed — I j?ay, if the farmer could get ALL Tills IN OMi, 
providing the engine was an simple and durable as the old fashioned kind, that he would then have 
Ju»t the Ideal form power. The WONOBRFlT PHILLIPS FARM MOTOR i* all ihl* and nu>re + 

Let Us Tell You Hore About It. Write for Circular No* 23 



PHILLIPS MOTOR WORKS, 415 Tacoma Bldg., CHICAGO, ILL. 

Oorrmpondence eoj Idled regard i«« complete murine motor lion automobile mo|o™. I m mi cu J w<ii>ns, etc- 






Manufacturers for 



INVENTORS 

We have the best equipped plant in the United States fur EXPERI- 
MENTAL WORK, MORELS, METAL SPECIALTIES of all kinds. 



Our line of work H essentially special, bb we 



n 

Manufacture to Order for Others f 

Shipments made direct to customers of our clients. Use of sales de- 
partment lent, if desired. All facilities for boxing, shipping, etc. 



SEND FOR BOOKLET containing full Information cf out method of doing business. 



me AMERICAN SPECIALTY CO., Harvard, 111. j 



Plfime mention I’npulur MevhnnieN when writing A il vrrf |j«rra „ 




POPULAR MECHANICS 



MOTORCYCLE SIDE CAR 



ingenious Runabout for City Streets or Country Roads=- 
Makes 35 Miles an Hour=-Will Carry 400 Lbs. 



The motorcycle fcide ear is calculated to 
meet the wants of tluu large number ot 
people who have use for a motor vehicle, 
hut who cannot a (ford the more expensive 
machines; also for doctors and business men 
wins have more or lesiw running around the 
city where better time ea n ho made with 
the small vehicle. f rhe motorcycle side ear 



Is the intermediate carriage hot ween the 
motorcycle ami the automobile, though cost- 
ing only a little more than the former amt 
only one- third the price of the cheapest au- 
tomobiles. 

The machine illustrated weighs 175 Jbs. 
and will carry a load of passengers or 
freight up to nearly 400 lbs. The gasoline 




Solid Comfort fa the Motorcycle Side Seat Car-^St. Crotx Johnston. Motorcycle Racer, Driving 

I, It. Whippie, Motorcycle Expert* In Side Car 
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Side Car Detached 



engine is of 2V| b. p. ami makes 2,500 rovoi 11 - 
lions |>t? r miTtuio. Almost the entire weight 
i> carried oil the rear driving wheel, which 
is made sjron.LCer than the olliers. The front 
a ml side wheels are Idlers. A gasoline sit jo 
1 *l_v for GO miles is carried: the machine will 
cover SO in ties an hour on fairly level roods, 
and is also a good hill climber. 

The rear axle is hollow a till telescopes. 
This enables the operator to reduce his 
wheel gausre In the smallest limit for city 
use* set as to wind in and out among other 
vehicles and take advantage of sum II open- 
ing where larger machines would he 
! docked. When out on country highways 
the axle draws out to conform to the two 
traveled paths. The change Is made hi a 
moment by means of a set screw. The 
wheels are 2S in. diameter, pneumatic; the 
engine is air cooled and started with the 
pedals. An effective brake is shown on the 
forward wheel in front of the fork. The 
drive is a sprocket chain, but avoids the 
disagreeable vibration heretofore Incident to 
sprocket chains by use of a special friction 
chimp; this saves Use tension of a rope 
drive, hill preserves its good finalities with 
l Lie oh vinos advantage* oi the sprocket. 

The side seat is carried on two elliptic 
springs, which, with pneumatic tires, gives 
very easy riding even at high speed. When 




Side Car Attached 
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desired, the **side car" con be detached and 
the machine used as on ordinary motor- 
cycle. How this is done la Hliovvti in the 
cut The motorcycle aide cor is tints for 
the nearest approach to the low priced onto- 
mobile which tin* newspapers heralded two 
years ago as in process of invention by 
Thomas Edison, but which did not mate 
rinlize. 

The n jot ore -yd e side ear is already fre- 
quently seen on the boulevards am! En the 
parks and bids fair to be very popular, 



DIFFICULT PIECE OF CONSTRUC- 
TION WORK 



How to get into position the Immense gen 
era tors used in some water power plants Ims 
been a problem which has taxed the re- 
sources of many an expert engineer to the 
limit. The Electric Journal tells about one 
of those eases in the state of Maine, where 
is was found necessary to place the ma- 
chinery first and then build the power house 
to contain it, later. The illustration shows 
the revolving field of a 4Gt)-U, w. genera- 
tor being lowered down the side of a cliff, 
'Jdre single piece weighed five ions, but the 
work was. in time, accomplished safely and 
satisfactorily. 



PURIFYING DRINKING WATER BY 
ELECTRICITY 

Electricity may in time be used in every 
homo for purifying drinking water. An 
electric discharge, taking place between 
two glass lubes, out* inside the other, whose 
surfaces facing each other are coated with 
metal, develops manic in the space between 
the tubes. Osonp kills genus and when 
some simpler means of developing it has 
been devised, and a kitchen apparatus 
which can be connected with the current 
from electric light wires, hns been invent- 
ed for Ibis purpose; (lie problem of pure 
blinking water will have been solved. A 
French man is said by the Frankfort or Fin 
slum, to bail' if iicmed such an apparatus 
which works successfully. 

This apparatus consists of a small closed 
box with a metal cover which is conduct* 
ory with the bottom. The box contains an 
ozone developer, an Interrupter and a tin 
tube. The ozone passes through n cotton 
stopper which frees It of dust and germs 
contained in the air and then through the 
tin tube into tin- water with which it Is 
mixed. The action of the mixer can be in* 
lerrnplcd at any moment. The apparatus 
will purify tlO gab of water per hour. 
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CREMATION GAINING IN FAVOR 



Cremation ns n means of disposing of 
human remains is gaining greatly hi favor. 
Uar Illustration shows the machine by 




*'Ttie Ashes $ Lhs ,T 

which the ashes of a cremated body are 
weighed ami <m urn for containing them. 
Hie ashes weigh from 5 to 7 U>. a ml from 
75 min. to 1 00 min, are occupied in the 
reduction. Rerout English instructions in 
regard to cremation sny that coffins to ho 
burned should never he made of English 
elm, nor of oak; that they must not he 
painted or varnished, and the only metal 
that may lie used In them is a thin zinc 
lining. The charge for burning the re- 
mains, furnishing a simple urn for the 
ashes and three months 11 storage, in Eng- 
land, is hilt $19. 



STANDARD A. H. L* ROAD DANGER 
SIGNAL 



The American Motor League has adopted 
a standard danger sign as shown In tin? il- 
lustration, The sign Is about 2 ft, square. 




The League will furnish free the stencils 
for painting the signal, which can ho done 
by anyone in a few minutes. 



Objects of India rubber that have be- 
come brittle may be replaced in a solution 
of 1 part of ammonia in 2 parts of wafer. 
Jn half an hour the rubber will resume its 
pliability and elasticity.- -Ltimmi Kcltung, 



NEW CANOE LEEBOARDS 



This device Is intended for open paddling 
canoes on which il is desired at times to 
cany one sail of an area of 40 lo 50 sip It * 



passes, is % inch thick and 4 inches wide, 
and the cleat on the outer side is also % 
Inch. The boa ids are connected by a round 




Leeboaidi for Sailing Open Canoes 



s ays the Sporting Goods Dealer. A single- 
blade paddle Is used to steer with. The 
boards nru made of cherry, 23 in. long and 
UTi in. wide at the widest part They will 
remain in place when either up or down. 
The upper part, through which the bar 



stick 1H Inches In diameter. They are fast 
cued to tliis slick by brass pins, one ]n each 
cud. through holes bored between the hoards 
proper and tile cleat. To complete the at- 
tachment to the hont, the crossbar Is Judd 
above the thwart and lashed to It, 
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THE LARGEST FERRY-BOAT IN 
THE WORLD 



The "Solano,’ - the largest ferry-boat In 
the world, runs on the Sacramento river hi 
California, between Port Costa anti Benicia. 



£07 

The train runs onto the “Solano/* which has 
four tracks for her entire length, and the 
vibration when crossing is so imperceptible 
that it frequently happens the passengers 
are unaware of having been near any 
water, noting only that ‘The train made a 




The H< S(ManoM ,T the Largest Ferry-Bcat in the World 



Her length is 407 ft.: beam, G5.5 ft.; depth 
of hold, 17.4 ft.; gross tonnage. 3*549; net. 
3,057; nominal h. p., 2,000. Length over all. 
425 ft.; beam, outside of guards and paddle 
wheels, 111) ft. The measurements first 
given are the register measurements, the 
length being taken inside the hull from stem 
to stern. She lias projections on both ends 
conforming In shape to the slips and a sep- 
arate condensing engine for each of the two 
paddle wheels. Each engine in turn has 
two separate sets of boilers, eight ill all. 
measuring 27 ft. ID in. by S ft, G im in il i - 
u meter. The engine cylinders are DO in. 
diameter* 11 ft. stroke. The engine ami 
paddle oil each side being separate from 
those on the other, allows the frequent run- 
ning of one puddle ahead and the other 
n stern in making a landing, Since l>eing 
launched in 1S70 by the Southern Pacific U. 
K, at Kan Francisco, she has never been out 
of water with but one exception. This was 
necessitated only three or four years ago, by 
running on to submerge! piles at high tide. 
In a fog. She is sheathed with very heavy 
copper, has run continually In almost fresh 
water, it being only a little brackish* fresher 
In winter. 

All overland passengers whose tickets 
read to Francisco, cross at the point 
where the "Solano" is in service, unless 
coming by way of Southern California. 



longer stop than usual u few stations 
back." The same company that operates 
the “Solano” runs three modern Ly equipped 
ferries between Son Francisco and the cities 
Alameda, Berkeley and Oakland. 



WAGON WHEEL HEIGHT STAND- 
ARD ADOPTED 



An effort has been made for a long time 
to secure a standard of height for farm 
wagons. The National Wagon Manufac- 
turers' Association have decided on a stand- 
ard. which will be furnished the trade as 
soon as the shops can tie adjusted. 

The following heights (measured with- 
out tire) have been adopted as standard: 

Front wheels, 44 inches; rear wheels* 52 
indies. 

Front wheels* 40 inches; rear wheels* 48 
Inches. 

Front wheels* 40 inches; rear wheels* 4 4 
inches. 

Front wheels, 3G inches; rear wheels* 44 
inches. 

These heights possess every desirable ad- 
vantage in strength and case of draft* a I so 
the same gears will interchange on three 
of the heights. 

- — 4 ■ » 

Popular Mechanics five years. $3. or for 
Tiic remainder of your life $70. 
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PILING TIES ON THE SANTA FE 



riling railroad t!o» hm boon reduced to 
a science on the Santa Fe railroad. From 
one end of the road to the other the thou- 
sands nf piles of tics along the track and 
at stations arc all in accordance with def- 
inite rules, and for a specific reason. The 
illustrations from the Railway Review show 



All these things, while apparently inaig- 
nlfleant in the rase of a few individual ties, 
mean the loss or saving of many thou- 
sands of dollars in the course of a year. 



WHITE MICE ON SUBMARINES 



Every British submarine lias, as a part 
o f its crew, three white mire which draw 
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Scientifically Piled Ties 



the seven methods of piling ties, and also 
one for poles. 

Few people would think there was any 
advantage in laying a tie a certain side up, 
for instil nee. Fig, 9 Indicates how sawed 
ties must be placed and the reason is ob- 
vious In that when properly laid the grain 
of the wood sheds rain better than other- 
wise. It will be noticed that in no instance 
are more than two ties allowed to touch 
the ground. Other rules require piles of 
ties to be placed out of the way of run- 
ning water during storms, and grass must 
not be allowed In grow within several feet 
of the pile, nor must decayed wood of any 
kind come in contact with the pile. 



a shilling n week pay and are given full 
naval rations. The mice are placed In a 
cage near the gasoline tanks and if there 
is any leakage, their sensitive a] factory 
nerves detect it at once and they begin 
squeaking* The crew make great pets of 
the rodents, and also draw the mice s pay 
and rations mid divide it among them- 
selves. 

■*• *--» 

The Southern California melon crop this 
year is extremely large. Cold storage wn re- 
buses have been built at many shipping 
points, where the fruits are cooled to about 
52® F. before loading Into refrigerator ears 
for shipment 
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WIRELESS DID NOT WORK 



The big Luuarder “Caronia** Is equipped 
with a powerful Marconi wireless Appara- 
tus, but when she grounded on Flyim’s 
Knoll recently, she was unable to commu* 
ui t-ate by this means, 

The steamer '■Deutschland*' when ground 
od several months ago, experienced the same 
difficulty. It is suggested that the tall steel 
buildings nn the lower end of Manhattan 
Island deflected tile e tee trie currents. It 
seems that there still are problems to solve 
before a perfect manipulation of wireless, 
under alt conditions, is possible. 



VESSEL BLOWN UP IN CHICAGO 
RIVER 



Explosion Takes Place in tJushncSi District 
Thousands Witness Spectacle 



An old vessel that after sixty years’ serv* 
ice oil Lake Michigan sank in the Chicago 
river and bad laid there three years was 
blown »i] i a few days ago in order In get her 
out of the way of the large liners that pass 
up and down the stream. An attempt was 
made to tow the “Winslow - ’ out into the lake 
lie fore blowing Iter up, but when she rencluHi 
the middle of the river she sank and could 




"Water and W'recka^e Wpre Blawn M* Feet info the Air” 



RAILWAYS IN JAPAN 



Japan already operates 4,500 miles of 
steam railway, all under government reg- 
illation, with 1,34-4 miles owned a ml oper- 
ated by the government. Those roads are 
capitalized for 157,706 and bonded for |10,- 
794 per mile, against mi average in the 
1' tilled States of 530,719 of stoc k and $32, 
494 of bonds, per mile. The gross earn 
mgs per mite in Japan are $12,789 against 
$.9,301 here, while the net earnings per mile 
are $6,727 in -Japan and only $2,887 hi this 
country. 

Owing tn the cheapness of labor Jnpa 
nese roads ean operate for 47,3 per cent of 
earnings ; the average cost in the United 
States te 68,96 per cent of earnings. 



not lie budged. Hirers wore sen I down to 
puncture the vessels sides and she was 
loaded with dynamite in live different plares. 
The explosion that followed blew her Into 
thousands of fragments, sending the water 
ob ft. Into the air and affording vast enjoy- 
ment to the thousands of spectators who 
crowded the Dearborn and (dark street 
bridges. The explosion took place in one nf 
the busiest districts, lined on either side 
with tall buildings, but apparently did no 
harm. 

— — — 

There were produce! in the United 
State* during 1904 a total of 117,1X13, 4 til 
bbl. of (-rude petroleum, valued at $101 T - 
170,466, or an average of 86.4 cents per 
barrel, 
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WRECK OF THE 18-HOUR 
RACER 




STANDARD MAIN LINE LOW STAND 
SWITCH STAND: To v tmiij'i' the KWiti-h It is 

IKH^FWU'y tO VldSO f tto- ll U SI die or It l TCT from Us 
pfFm'iit Vert I fid position to n hoiiztmtiil position 
before!: it run be moved to tlio left, which action 
shifts the k witch -point.*. Tin’ lever Is litm 

mi short flown until It orriiples the notch slmivu, 
wlien the lever totn be locked wlrti a padlock, and 
thu switch-pod ntii held ttrmly. 



Accident Caused by a Switch— Was It 
Maliciously Thiown--Or Was It 
^Sprung 1 ’ by the Wheels 
of the Locomotive? 



Before the lfi-bour thcot* had scarcely 
liivn insuigurat€‘d the terrible disaster on 
the I -ike Shore to ncftntr sited the attention 
of the public on the undertaking. The Lake 
Shore route is 5Ei miles longer between Chi- 
cago and New York than the Pennsylvania* 
but Hie extra distance is. probably fully nil 
Ret liy its. easier grades and freedom from 
curves incident to the n emu tains of iVnu- 
sylvtinia. 

The dt Rttiitce to be covered is 960.fi miles 
via Lake Shore, requiring an average speed 
of &3,fi6 miles per tinur; and 904 miles* or an 
average of yk.Ef miles for the Pennsylvania, 
for an 18- hour run. But out of this must 
emne several steps and time lost on heavy 
grades. hence the a etna) running innst av- 
erage pr: let bully fid miles an hour* But 6ft 
miles an hour is nothing new. and is ex- 
ceeded even’ day in the year mi many 
mads for short spurts, and not infrequent- 
ly over an entire division. The 10 put 1 cent 
in lime saved over the 20-honr run would 
seem to iia reuse the risk in tit least some 
degree: a man walking is less apt to stum- 
ble than one running as fast as he can. 




STANDARD SPLIT SWITCH used on high speed midn titles On a double track roiut tlib* 
would he failed a “fn Hag-point" switch if trains moved from left to right of the Illustration. 
It i thh such a switch that side- tracked the flier and t aused the wreck. 
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Wreck vt tile Ljiktf Slmri* Filer, from Pltotugnipb pikua tile morning after the accident Note 
position of Locomtitivr, which has completely turned a pound. 



Eli Its issue previous to tlic accident the 
Railway Age salil: "Looking at the prob- 

lem as an operating possibility T the prin- 
cipal question is one of organization, or, 
perhaps, it should be said, of organisation 
and facilities. * * The possibility is de- 

pendent partly upon easy grades and light 
curvature, but more upon superior facili- 
ties excellent ad mini strut ion to the minutest 
details, and esprit du corps. * * The 

a lectors* to save second* that characterizes 
the operations of these IS -hour fliers puts 
In .shame the sleepy dl 11 yd n Hying at way 
stations and junction points of the train 
servlet 1 generally on most lines * * And 
It may be remarked that, if an accident 
shall happen to one of the fliers,’ it will 
be charged popularly to the high speed, 
even if that may have nothing to do with 
the caw.” 

The real cause of the accident may never 
1)0 known to the general public. It may be 
the switch was maliciously turned; It is 
possible it was left open through careless* 
nosa, and not a few operating railroad men 
incline to the belief that one of the pilot 



wheels spread the switch. As any one 
knows who has ever rode in the cab, a loco ^ 
motive at high speed has two motions in 
addition to that of advancing. There is the 
rolling motion from side to side und, at fre- 
quent intervals, depending upon the condi- 
tion of the track, a pitch like a boat at sen. 
This is caused by passing from a sol h! road 
bed to a less yielding one, or by passing 
over a joint in which the end of one rail is 
slightly higher than that of the other* This 



causes [he wheels to follow a parabolic 
curve, which la shown in an exaggerated de- 
gree in the Illustration. The flange of the 
wheel when In good condition is only 1 Vi 
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in. deep by Vi in. thick, and if at the mo- 
ment of making the "Jump'* there should 
also occur the roll or oscillating motion it. in 
easily understood how tin* wedge- like flange 
might fail to come down inside the rail, but 
instead, fat] on the top, or head of the rail. 
IT. again, this should happen exactly at the 
moment of going on to a point switch, it 
is not difficult to comprehend what would 
he almost sure to happen, 

Some t wot rack roads are eliminating In 
every possible case, switches In which the 
point is toward the oncoming train, and are 
using only a run-off switch. Tills, of course, 
necessitates a train passing the switch and 
then 1 uickhig down to take the side track, 
I mt it provides a switch that is practically 
Just ns safe as main line. 



COLORED WOOD FOR FURNITURE 



Colored woods are now used for furni- 
ture, panels, dnom. and for fitting ships 
and tra incurs. In T 901 an Austrian discov- 
ered a method of coloring the wood when 




New Styles in Culurcrf Chairs 



fresh, The tree, having been cut while the 
sap is in action. Is colored by forcing the 
dye, under heavy pressure, into the wood 
until it replaces the gap. Lengths of 13 ft. 
can be colored at one time. Beech, birch 
alder, maple. Him and basswood take the 



colors best and the guy colors look best 
when polished. The amount of waste 
makes the price comparatively high, 



WIRELESS ON MOVING TRAINS 



Interesting and successful experiments 
are being made by ihc Alton road in send- 
ing and receiving wireless messages by 
the Do Forest system from its passenger 
trains between Chicago and isi. Louts, 
signals were very weak while crossing 
the _\lei chant's Bridge over ihc Mississippi 
river on account of interference of the 
steel trusses, but where the track rim- 
along the river the signals increased in 
strength remarkably. Another pheuomc 
mm was that better results were obtained 
when the train was at right angles to the 
sending station, several trains will i m - 
mediately he equipped for communication 
with stations now located at Chicago. 
8pHngfield and St, Louis, 

♦ * ■ » 

LOCATING FI5H BY TELEPHONE 



A microphone enclosed hi a hermetically 
sealed steel box, towed overboard and con- 
nected with a telephone on si ship. Is the 
device by which a Norwegian proposes to be 
apprised of the presence of fish and of 
their number and kind. Herrings or small 
fish in largo numbers make a whistling 
sound, codfish a howling noise and Use 
microphone is expected to gather and 
transmit those sounds, 



WATER POWER FOR ELECTRIC 
ENERGY 

The amount of water power ml lifted has 
been estimated to be l,oiH),pOb horsepower in 
round numbers, the United States uses Hie 
largest amount, mainly on account of the 
employment of the power of Niagara Falls, 
which also secures second place to Uanaila. 
In round numbers In the U idled Slates a boui 
iiiMMKiO horsepower of electric energy is de- 
rived from wafer power; in Canada- urrfUtfm; 
In Italy about 200.000; In Fra nee, Hin.bOb; in 
Switzerland. 135,000; in Germany* S burnt; in 
Sweden, Tl.OW. and in other countries lesser 
amounts. As these statistics are undoubted- 
ly incomplete, the aggregate water power 
utilized for electric energy in the world Ls 
probably 2.000,000 horsepower* which iw 
about twice the steam power used in Eng- 
land and Ireland combined. 
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SUBMARINE SOUND SIGNALING 



Vessels Warned Against Disaster— Sounds Originating Miles Away Received 

-=May Become Important in Warfare 



Water, ever hi variable in density, luns 
I ievii found to be the mast trustworthy me- 
dium far ton v eying wound signal* to ships 
in danger of going nslmre or of colliding 
with other vessels in a fog. Air signals 
experimented with and used for so long, are 
unroll aide, because the density of the air 
varies, and the price of failure is too great 
for risk. Sound travels through water with- 
out divergence and with four times the ve 
iocity that it does in a in The result of tills 
discovery, which was made by Professor 
Luelon I. Blake, now Professor of Physics 
in Kansas University, is a system by which 
a si dp can locate a bell-buoy or a vessel 
many knots distant, the latter by means of 
the sound made hy its screws. 

Mr. A. J, Mainly, of Boston, Mass., while 
experimenting, discovered that if a tumbler 
lillni with a solution were placed inside and 
against an empty iron kettle floating in a 
tank of water, the bell sound in the water 
of the tank could lie readily taken out of 
the solution in the tumbler by means of a 




Plan of Signaling System 

microphone Immersed in it, ways the Ship- 
ping World, London. Hitherto the mistake 
of trying to collect the sounds by towing 
the apparatus overboard had been made, but 



the direction of the sounds could not be de- 
termined in this way. In the system us ii 
is now perfected and installed on many ves 
sels. two tanks tilled with a solution of 

greater density than sea water are attached 

■ 




Tank Enclosing iVl [crop hone 

(o the inside skin of a vessel below the 
water] ino, one being placed at certain fixed 
points aft and the other at certain fixed 
points above the keek A microphone en- 
closed In a suspended watertight case is 
wholly immersed an the solution in the tank, 
one tank transmits the sounds it collects 
In the receivers in the pilot house, and the 
microphones of both tanks are connected 
hy wires to the receiver in the wii tad house. 
The bell sound on the port side cun lw cone 
pared with that cm the starboard side hy 
merely turning a switch and thus the 
source of danger ran be immediately lo- 
cated, Officers oil ships using this sysiem 
are able to locate a submarine bell within 
one-eighth of a point, 

Tim transmitters arc adapted to receive 
sounds of high pitch, as it was determined 
by experiment in the open ocean that a bell 
with a lip or "'sound bowl” several inches 
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thick and with a high mus left] note, gave 
the best carrying note in the water. A 
3 ,000- ft. bel] on the end of a 1,500- ft, cable, 
60 ft, from the sea surface, and 50 ft, above 
the floor of the ocean was kept in operation 
in nn exposed position on the Atlantic const 
for one year in these tests, A very small 




Type ol Beils Used 

bell of this kind could be heard 16 knots 
away. With the arrangement described, the 
microphones gather submarine bell notes 
ami sounds of steamer screws so that they 
can be distinguished from other sounds, 
Some of the largest and swiftest ocean 
steamers are equipped with the system; the 
United States navy Juts given It great at- 
tention. Experiments in locating submarine 
and torpedo bouts by this means were made 
at Newport. These vessels could he heard 
Tor a long distance, and it is poasible that 
the system will become important iti resist, 
ing submarine attacks in warfare. Two 
hells on the Nova Scotia coast can be heard 
at a distance of five miles and the Canadhm 
department of marine has contracted f wi- 
the installation of the receiving appa rains 
on thirteen vessels. 



JAPANESE TELEGRAPH WITH 
FIGURES 



As the Japanese have no alphabet, every 
word in their written language being rep- 
resented by its own character, they have 
contrived n unique system for use in tel- 
egraphy. The government has compiled a 
dictionary of 1 0.000 words commonly used 
and to each word is allotted a figure from 
one up to 9,999. The telegraph operator 
assigns the proper figure to each word of 
a message to be sent and then transmits 
the figures by the Morse code. At the 
other end of the Hue the message Is trans- 
lated by the aid of one of the government 
dictionaries. 



KNOTS USED IN WEAVING 



in manufacturing cloth, the yarn is most 
liable to break when it is being wound 
from any of its preliminary forms on to 
warpers' bobbins, pays Technics, London, 
Fig, 1 shows the winder’s or spooler's knot 
which is used to tie the threads in these 
instances. The knot Is shown before tight' 
entng. The knots arc an Important factor 
in the quality of the cloth and sometimes 
the winders are paid a higher rate to use 
the weaver’s knot shown at Fig. 2. This 
knot is very secure and after it is tied the 
ends are clipped short, making a neater 
appearance. 

Sometimes a mechanical knotter (Fig, 3) 
is used. This consists of a piece of steel 
wire, one end of which forms a hook that 
is sharpened on the Inside to form a cut- 
ting edge. The wire is bent so as to bring 
the hooked and straight ends together and 
Is fixed In a handle of wood or has one of 
white metal moulded upon it. The device 




does not tie the knot and cut o|T the ends 
automatically, hut Is convenient as a hand- 
tool for the operative and helps him keep 
i he short tail-ends of a uniform length* 



A remarkable gas well has been diseov- 
erect at Y a mac hie he, Quebec, tt is reported 
The boring had reached a depth of 230 ft, 
when a flow of gas, salt water, sand ami 
rocks shot Into the air to a height of 2Q0 
ft,, forcing drill, derricks and trappings out 
of the well. Work on the well was stopped 
temporarily * 
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MOTOR POLICE PATROL WAGON HOW AUTOS RAISE THE DUST 




Police departments are getting the motor 
fever, and already several patrol wagons 
are in service which arc motor propelled. 
The illustration shows a wagon which the 
Motor Age Bays weighs 4,500 pounds and 
has a low body with heavy brass rail lug 
on cither side and a broad rear step, the 
entrance being from the rear. The opera- 
tor's seat occupies but a small portion of 
the vehicle, leaving practically three- quar- 
ters of the body accommodation for carry- 
ing purposes. All operating devices are 
closely centered around the operator , En 
front of him is the Inclining steering wheel 



Largely Due to tlie Form ot ConHructlon of the 
Car Body 



It appears that motor cars abroad are no 
hotter behaved In the matter of raising 
dust, than with us. Hero it la simply de- 
clared a nuisance: there the cause has 
been made a scientific study, the results of 
which are published In the London Engi- 
neer, from which wo condense the follow- 
ing: 

If air were a perfect gas there would 
be little or no dust* Nothing would re- 
main suspended in the atmosphere that 



■‘This Vehicle Accommodate a Twenty-Four Men " 



column, at his right the change speed and 
emergency brake levers, at lbs left a 3 -in. 
reflector searchlight with generator and 
pedals in the footboard. The vehicle ac- 
enm mot kites £4 men, iti in tin main body 
on the side seat, 2 on the front seat beside 
tlie driver, 2 on the rear step and £ on the 
running board at each side* On the sides 
arc large lockers for carrying such neces- 
saries ns stretchers, medicine chest, coats 
and blankets. 



Ten miles of the Pittsburg, Bessemer & 
Lake Erie R. FL will be laid with steel ties 
in a test of their value in comparison with 
wooden ties. The road has ordered 2,10(1 
tons of the ties. 



Berlin's telephone system lias 60.fi 83 sub- 
scribers and connections, IB.bQO of which are 
branch connections* it is said to be the 
largest system In the world. 



had a greater specific weight than air. 
hist as a feather mid a sovereign fall at 
the same velocity through a vacuum, so In 
friction less air the dust tubed from a road 
would return Instantly to the ground. 
Furthermore it is not clear that any dust 
could he raised at all. In dealing with the 
4 1 nest km at issue, we have first to consider 
the effect of a vehicle on the air. and then 
the effect of the air on the dust. 

Let us suppose that a fun made like a 
paddle-wheel of a steamer, is caused to re- 
volve high above tlie surface of a dusty 
road; no effect will be produced. Let, now, 
tin 1 fan Jivis he gradually lowered, and it 
will he seen that as it approaches the road 
surface it will begin to raise the dust, and 
tlie nearer it Es to the road the ihlekci 
will be the dust cloud. If for the fan we 
substitute a hoard supported at each end 
<m wheels running on a gantry over the 
road, it will be found that the board will 
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rairie the tins! in flout of it, and Unit Hi 
dust will be drugged after it in u cloud 
by the eddy action of the ait' following the 
moving hoard. The front of the column of 
air set in horizontal movement Is much 
larger than the board. Many of our read- 
ers have, 3io doubt, seen Professor Bovs' 
wonderful photographs of a Is ill lot in flight, 
and will remember that the projectile car- 
ries with if a volume of air apparently 
clinging to M, which pusses through the al- 
mosphere and sets some of it in motion at 
a comparatively slow speed. Every object 
moving through the atmosphere sets tip 
currents in it— for the most part l>y induc- 
tion duo I o the friction of the molecules ou 
each other, or to what is known, in other 
words, as the viscosity of the gas. Ail this 
may appear very elementary, but it is con- 
stantly fuFgottrh; and whether if is or net, 
the facts seen; to be usually disregarded 
by the designers of motor cars. When 
they have provided what Eire known as 
torpedo beads for racing ears they appear 
to think that they have done everything. 

Many persons suppose that a current of 
air runs like a river under a car in the 
direction opposite to Unit in which it is 
proceeding; when the car is running, wind 
5s felt “blowing** on the faee t and it is 
taken for granted that it is blowing all 
round the ear, Of course it is doing noth- 
ing of the kind, unless the car Is proceed- 
ing against a head wind. We are assniii- 
lug, however, that the day Is Quite calm, 
and the speed, any, twenty miles an hour; 
then (he subjective or physiological effect 
is I lie same as Though the motorist stood 
still mid the wind blew. There is ill effect 
no rush irf air backwards under the car to 
raise the dust. In reality there is it rush 
of air forwards, or in the same direction 
as that in which the cur is moving, and 
this is, apart from the wheels, the princi- 
pal dust -raising factor. Let it be kept eon- 
s Imply in mind that if air were visible we 
should sec the motor car accompanied and 
surrounded by wlnit, for want of a better 
term, we may call a nebula. The volume 
and the velocity of the nebula augments 
wish that of the car (33 some at present un- 
known ratio. There is reason to believe 
that once a certain speed is reached, there 
is no further augmentation In volume. But 
the fact hits no hi to retd for the motor ear 
builder, for Hie critical speed js never 
veil died on a highway. 

The first part of the problem set before 
the builder is ( u ascertain what form the 



vehicle should have that will give the min 
i uium volume and velocity to the body ol 
air traveling with it. Probably n parabolic 
cylinder of some kind would be tile best; 
but no good purpose will be served by bas- 
ing deductions on the per form mice of 
forms which cannot be given to motor ears. 
Again, it is not clear that the upper por- 
tion of u ear bus nuy great effect, for the 
same reason that the rotating fun men- 
tioned above will not much disturb dust 
while some feet over it. It is the lower 
part Of the ear— the chassis, In fact- mi 
iv hi eh at tout ion may be concentrated with 
most profit; and so far it may be taken as 
proved that the higher the bottom of the 
cur is above the road, and. the smoother 
the surface, the less will be the dnst-rais 
ing power of the enr. Several mouths ago 
tin- Automobile flub undertook ami carried 
out ei series of i 11 tc rusting experiment* on 
a sy dually prepared track at the Crystal 
Palace, Htive or mill dust was laid down 
on a track, mid curs of various forms were 
run over this truck at various speeds, and 
the res oh p 3 autographed. The broad 0011 
elusion was that curs with flat, smooth bob 
! <nns nearer io the ground at the fronl 
than ail lb*- hack raised very little dust. 
The y hiring of a flat teat her aheet under 
ei chassis converted a very had car into a 
very good one eim far as dust was con- 
cerned. The Crystal Palace experiments 
went t a show that a rinsing further from 
the ground sit the back than the front gives 




the best results. Figs. 1, 2, and 3 show 
three forms of casing under a car moving 
in the direction of the arrow. Fig. 2 Es the 
best and Fig, 3 the worst* It is not. how- 
ever. impossible that still better results 
would lie obtained by making the lower 
surface in Fig, 2 curved as hi Fig, 4. as 
being less likely to maintain the "drug" on 
the air which does 1 lie mischief* 
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THE GAS ENGINE AND NAVIGATION 



Engines Up to One Thousand Horsepower Now Practical in Marine Service* 
Greater Speed Gained— * Economy of Space— Small Expense 
— High Efficiency Attained 



Tlii* uwe of the hjt-s engine in navigation 
has, within the present year, heroine so 
promising that several prominent authori- 
ties, among them Dr. Alfred G radon wEtz of 



of marine service, made hy Herr Emil 
Capitalne, {if Frankfort. Germany. The 
result is a plant fitted in every way to com 
pete with the murine steam engine tip to 
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Fl^p If Herr Emil Capital ire's Plant 



JierEin, predicts that in time river traffic, 
with oil its eld life and hustle, will be re- 
sumed, That the river towns that fell iulo 
an hundred years’ sleep when the steam 
railway* began to thread t ho continent, wit] 
mi wa lien and he el aimed by the powerful 
Prince of Commerce and that the water- 
ways will become tile formidable compet 
(tors of the railways. 

Tills significant promise has sprung to life 
by an efficient adaptation of the gas engine 
and producer le the peculiar requirements 



<m i puts of 1,0(10 brake horsepower, or, in 
rase of twin screw, UyifKJ elect id e horsepower, 
at a cost of about 2 cents per running hour 
for a 10-hp. pin nt. 

Of Herr f upii allies plant the producer 
gas installation is most important* This 
consist* of a large drum (Fig, 1] lined 
with firebrick to a depth of four feet, in 
1 be space above this drum is a water res^ 
rrvoir. Coal is fed In at the top of the 
drum, automatically. until the space with- 
in is entirely filled. The fire is then started 
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Fijf. 2. Proposed Oils Engine Installation fur Worships 



and steam raised In t be reservoir, passes 
down tube A U, Fig, I, and is directed mu 
to the finite by means of a blowpipe; sim- 
ultaneously a current of air is injected. 
The steam and air strike a ring of incan- 
descent coal Unit lias fanned around the 
edge of (he dished plate Unit forms the 
grille. This plate is a little below the brick - 
lined drum, and its height Is regulated by 
a rack and pinion worked by a lever 
mounted on a quadrant. Tlie gas thus 
formed is of such high temperature that 
It is necessary for it to pass through a 
cooler and then a scrubber to clean it of 
any foreign 3 particles before passing on to 
tin' motor for use as fuel- The cooler 
through which the gas passes consists of a 
drum of small din meter, a I the top of which 
the gas passes round a flat cooling coil 
through which a spray of water is passed. 

The gas is purified by a jet of water and 
them clean and cooled, passes through 
baffles at the bottom of (lie drum and is 
convoyed to a centrifugal drier and is then 
ready for use in, tile motor. 

The body of the motor used in Herr C'an- 
itaine’s plant is of sheet iron, in order to 
obtain the minimum weight with max- 
imum strength. A two-cycle 30 -iip. engine 
and gas generator of Ihis type occupies a 
space 7*4 ft, long by 3 V- ft. wide by 3 Vj ft. 
high and weighs two and three -fourths 
tons. The cylinders are 8,27 in. in diam- 
eter, stroke 11,02 in., normal speed 200 r, 
p. ni- The motor is started by compressed 
air. A four-cycle, 600 lip, plant Is being 
installed on a large commercial craft for 



tleimmsL ration purposes. Hcit ( apiLntne lias 
a launch equipped with one of these engines, 
a iso. 

It Is said to be improbable that a higher 
efficiency than 1C [ter cent will ever be nh- 
tained with marine steam engines 1 recipro- 
cal ting nr turbines), The very bulk of tin? 
coal necessarily carrhd in sleam mivlga 
lion [lupuses large dimensions in vessels. 
The radius of action of a warship would be 
doubled In value if only one-half the 
amount of coal usually carried would 
suffice, declares Dr. {jradenwltz. A perfect 
utilization of fuel is hardly to be overesti- 
mated, The small quantity of fuel re- 
quired for the gas producer am! the high 
efficiency obtained brings the new gas 
plant the nearest to the ideal for the con- 
ditions of anything yet tried. And, al- 
though Herr C tipi turned plant Is adapted 
only to vessels requiring up to 1,000 lip, 
because nf greater stroke and larger recip- 
rocating mnsses. such as piston and con- 
necting rods, required, the foundation is 
laid and tin* question now lies only in 
adapting these parts to work hi less space. 
Anthracite coal must be used for the gas 
engine. U is true, but the amount required 
is so small, that the operating expense is 
materially less than In a steam engine of 
equivalent horsepower; the speed It Is pos- 
sible to attain with the gas engine is con- 
siderably higher and in its present devel- 
opment tlie plant is admirably adapted to 
the requirements of tugs, barges and large 
saPing vessels, meaning .1 savlug hi mil- 
lions of dollars of coal. 
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ELECTRIC TRAIN BULLETINS 



An ingenious electric train bulletin lias 
been ins till led by the Chicago &. Alton Rail- 
way Co, In a number uf Sts stations and 




In soma of Uia principal hotels in cities 
and towns through which its trains run. 
The device resembles a clock hi Hppenr 
a nee, a hand moves on a dial mill Indi- 
cates whether the train Is on time, or if 
not* how many hours or minutes it is late. 
All these bulletins in one town art simul- 
taneously and indicate the same fact. The 
operator at the shit hm controls them nil, 
using u device similar to a telegraph instru- 
ment controlled by a telegraph hey, 

**+ 

NEW TYPE FREIGHT CAR WHEEL 



This wheel is called the “Bracket Arch* 1 
ear wheel, uses a single web which ex- 
tends Inward just back of the Range, and 
crossing outward meets the hub at the out- 
ward end. There are numerous rclnfnrc- 
lug ribs extending from the hub and from 
the tread to tills web. There is a large 




amount of metal massed just hack of the 
flange und the throat of the wheel, which 
it is said will permit a much more rapid 
dissipation of the heat caused h.v the fric- 
tion of the brake shoes, urul also tends to 
largely Increase the strength of the flange, 
a point in which there Is evidently need 
of improvement- Another feature of this 
design Is that by the use of a single web 
it is possible to inspect the wheel more 
thoroughly at the hub than Is possible with 
the usual double web. 

The Railway Review says : *'A wheel of 

this design takes but Half the time and 
pouring that a double -plate wheel requires, 
which presents tin* possibility of a much 
better chilli 

» 

AUTO SPRING TO REDUCE SHOCK 



A French concern has brought out u new 
spring which is said to greatly reduce the 
shock produced by ft heavy automobile 
passing over mi obstacle or along rough 
roads. The Motor Xcws any a the device 
consists of u short two- leaf spring of pe- 
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FRENCH SUPPLEMENTAL SPRING LEAF. 

A, Mate spring wEthout damper spring. 8, Damp** 
■spring alone. C, Damper spring jUtted to main 
spring but not drawn down- D. Damper 
eprrng drawn into place on main spring. 



eiiliar form clipped to the concave side of 
the regular semi -elliptic spring so that the 
auxiliary spring exerts its effort in a di- 
rection opposite to that of the main spring, 
thus checking the upward thrust of the 
hitter iLfter sudden and violent compres- 
sion occurs. 



Popular Mechanic!, balance of y our life, for $10,00 
Popular Mechanic^ live years, only $3,00 
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THREE HUNDRED SUN POWER 



Mtgical Apparatus Which Concentrates the Sun’s 
Rays Without Producing; Heat 

TIil* virtue of {Hire, unadulterated sun- 
light is as h hlil ;is Hip first phn -o upon which 
the sun over shone, anti moil Lea I exports in 
these days are using various light treat - 




flirrors for Concentrating Light 

mem s for numerous iillmciits with con- 
stum ly mcreusing success, |)r, .( r AW Kitue, 
in the Journal of the American Medical 
Association. gives an interesting deserip- 
tinii iif his latest apparatus for concentrat- 
ing i\ large iifoa of sunlight upon a smalt 
field, lint without burning. The doctor 

says : 

During the past six yon re in which 1 
have made use of light m the treatment 
of i uh i won] osus in its variants forms. ! have 
constantly felt the need nf i\ much more 
intense light than any Unit has yet been 
produced. 

! believe Unit It is impossible to obtain 
a light from uni - source, except the situ, 
that is *u*T!cienll.v powerful to accomplish 



what we desire in this direction. The 
electric arc light is exceedingly limited, 
hut. with the sun as our source of supply, 
the ei mount of light is unlimited, and that 
which we may utilize depends wholly mi 
the size and construction of the apparatus 
used to gather up the light. 

The Illustration shows the mirror which 
I now use and the relative proportion of 
one now nearing completion. The smaller 
is three feet in diameter and contains an 
area of seven square feet, while the larger 
has a diameter of ten feet anti contains an 
area of IB square feet. It is so constructed 
that nil the light falling on the entire snr 
race is concentrated on an area of our- 
fourth of 0110 square foot. In this manner, 
sunlight is piled up to an intensity 
times Unit of ordinary sunshine. 

Knoll a light would ordinarily he accom- 
panied by heat of corresponding Intensity, 
Provision hns here been made for the ab- 
sorption of this beat, leaving the light in 
its full strength by passing the concentrat- 
ed sunlight through 12 ins. of cold water 
which is flowing through a cooling tank 
with plate-glass sides. 



AUTO DRAWS HORSE 



In the curlier days of automobiles it was 
no unusual sight to see an auto come limp- 
ing bark home drawn by a team of horses. 
The Automobile tells of a recent incident 
in Ohio where n farmer had a horse 
die while drawing his wagon to market. 
The farmer, desiring to take the dead 
hnrse home, hud with help from sympa- 
thetic bystanders* loaded the animal into 
the wagon, just as an auto came si long. 
The owner, amused at the unusual occur- 
rence, offered in give the fanner a tow 
home, which was accepted. 




The Horseless Carriage THkirtjjf the Horst Home 
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THE STRINGER TYPE COMPOSING 
AND CASTING MACHINE 



An English Inventor named Gilbert- 
Stringer Is putting on the ularket n ma- 
chine quite similar to 
the present linotype, but 
which casts each letter 
separately. The print 1 ! • 
pul advantage over the 
full line slug is that in 
corrections only one let- 
ter has to be inserted, 
;mil tiie time occupied 
in making mi entire slug 
is saved. The improve- 
r's 1 - Matrix ment can lie adapted to 
tin 1 linotype or monotype machines* 

The same keyboard is used for bringing 
down the matrices which are assembled 
loosely in the composing box. The die Is 
made on one side of the matrix instead of 
in the edge its with the linotype machine. 
Thu thickness of the body of the type to 
be east Is determined by a notch which is 
shown at A in Tig. 1. Spacing and justi- 
tt ration Is accomplished by means of 
wedges. After justification the complete 
line of matrices and wedges are moved lo 
the left whore the matrices one at a time 
a tv advanced to the mould. In Mg. 2 sev- 




eral matrices have passed the mould, one 
matrix Is in casting position and the re- 
mainder of the line are ready lo come for- 
ward one at a time. As fast as cast each 
lypc letter Is laid In its place In the line 
in i he same order as the matrices were 
assembled, and the completed line auto- 
matically transferred to a galley. As high 
as 12*000 types have been cast In one hour 
but 6,000 to 7,000 Is a good working aver- 
age, The mould is water coaled and can 
be touched by the hand without discom- 
fort. at any time. 



IMPROVED ROCKET UFB LINE 

An English in vein or gave an exhibition 
last month to naval officers of an 1 m pro veil 
rocket -tiring gear. by this device I he 
rocket can lie necurniely aimed, and al- 
though a short stick Is used, the demon - 




Can Be Accurately Aimed 

stmt ion showed some remarkable shots, 
'Hie line is laid in a metal box and so 
‘flaked" that it cannot foul or kink. It is 
proposed pi have the rocket -firing device 
carried on all vessels, eis froijuently when 
a wreck occurs with the wind off shore 
the life saving crew have great difficulty 
in shooting a line out to the wreck. The 
illustration is from the Shipping World, 
Lon don. 



USE OF CONNING TOWERS ON 
WARSHIPS DOOMED 



The use of the conning tower as the cen- 
to r o f co n trol i >n LTii t eel St a tes wa rsh i tvs w i 3 1 
probably he discontinued. The Japs have 
rendered Russian vessels unma nagealde by 
concent rating a heavy Are on the conning 
towers. An armor- protected space lower In 
the ship's structure may be substituted 
The change will not only be made in new 
battleships to be built* hut ships now in 
commission will be altered In this respect. 
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damaged by contact with some submerged 
substance. 

The body of the pontoon is of Hie width 
of the vessel to be discharged so that 
barges can He close alongside, says the 
Shipping World. Arms sit both ends and 
towers bold the vessel and pontoon stable 
during the whole process. 

The great ad vantages of this system are 
said to be lessened eost of discharging the 
cargo and an Important decrease in the 
time occupied. On the other hand, it's one 
great disadvantage lies in the fact tlint 
there Is no means of weighing the material 
discharged without taking up loo much 
time. Tills is a serious drawback where 
tiie cargo is grain, hut. as at many ports, 
ore and coal cargoes are not weighed, the 
Intake weight, less one nr two per cent be- 
ing satisfactory in consignees, the system 



CARGOES UNLOAD THEMSELVES 



System Involves Lilting Vessel Out of Water Bodily 
«-CJieap and Speedy 



A London firm lias something new In 
systems for unloading bulk cargoes from 
vessels. The firm proposes lifting the ves- 
sel bodily out of the water on to a pontoon 
by electrically driven pumps, then through 



1 Cross Section of Pontoon 

2 Vessel on Pontoon 



will probably come widely into use as a 
cheap and speedy means of discharging 
such cargoes, 

— -*-*-*■ — - — 

SAWS STUDDED WITH DIAMONDS 



openings in the sides of the vessel allowing 
the coal or ore to spout nut by gravitation 
into barges drawn up alongside. The lift- 
ing of the vessel. It is said, could be fie- 
cotnpiished at little expense. 

The system involves the use of cargo 
vessels of special design, having ballast 
tanks that slope downwards from the cen- 
ter of the hold, so that the cargo can fall 
by gravitation through the doors hi tile 
side, which are double to Insure the safety 
of the vessel should one door become 



One of the saw manufacturers is turn- 
ing out on a special order several saws 
which will eost $1,000 each. These saws, 
which are circular, are fie* sawing stone, 
and Instead of the usual teeth they are 
each fitted with 150 sockets Into which U 
fastened a special blank or tooth which 
projects % in. over the edge of tile blade. 
In each tooth is fit tel a black diamond* 
These diamonds are from the South Afri- 
can mines and cost each. The saws are 
from 00 to 75 In. diameter. 
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LARGEST FLOATING DOCK EVER BUILT 



Lifting Power 20,000 Tons— To be Towed from Baltimore, Md*, to Cavite, 

Philippine Islands- -Distance 14,000 Miles 




r- ■ ■n #1 ill! 

The Cavite Duck, JNlih Oti it* H, 000-Mi \v Voyftgt to the Philippine* 



The largest flouting dry dock in the 
world* hill It by the government for list 1 In 
the Philippine Islnndw, was recently flouted 
sind christened "Dewey" sit Sparrow's 
Point, Mil., and on June 9 the mige struc- 
ture left CTii' ‘Ssipeake lisiy on its 14,000 -mile 
voyage around (ape Morn and across the 
Pacific to Cavite, l\ L The journey will 
occupy fit least three months. as the rom- 
bersnme dock ean only he lowed very 
slowly. 

The dock is n complete navy ysird which 
tuny he used for repairing si vessel when 
a thousand in ties from land just ns well 
sis when it is located in a harbor. It is 
equipped with a msirhine shop fitted np for 
making all ordinary repairs, has an elec- 
tric light plant amt a water distilling ap- 
paratus capable of converting 2,500 gal. of 
suit waler into fresh water for the hollers, 
d silly. It also has permanent quarters for 
nine officers and twelve men* In construe 
t ion it is made up of three sections, each 
complete In itself. The two end sections 
sire arranged to slide under the center sec- 
tion when it is being docked, The bottom 



of the dock is an enormous steel tank made 
of 1 1 j-in, pi sit vs. divided luio watertight com- 
partments by transverse? hulk beads strength- 
ened by longitudinal fninies, These coni 
pari men Is may be filled from openings in 
the hull, and the pumps that empty the com- 
partment* are located ill the walls of the 
dock, where also are the quarters for offleera 
and crew, the mil chine whop, the distilling 
apparatus and the electric light plant The 
end ducks may be used for tugs, torpedo 
boats and other squall craft. 

The {'mite dock is 525 ft, long, 134 ft. 
wide outside, aticl iOO ft wide between its 
walls, which is the space allowed for dock- 
ing large vessels. When floating at Its 
lightest the dock draws 6% ft and when 
wubmergod 3b ft, it requires a depth of 63 
ft The height of Its side walls is (?3tj ft. 
and the average depth of the pontoons is 
18% ft. Above all. It can |Efi $0,000 tons 
weight It is estimated that fully equipped* 
Us displacement, when submerged to the 
level of the pontoon deck will be tons. 

Suppose a 10, 00!) -ton battleship is to be 
docked for repairs: First, the pontoon is 
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sunk by letting in witter until the pontoon 
deck 1st fur enough submerged to give n 
foot of wntev between it and the ship’s 
keel. The vessel floats on to the dock with 
out striking, being carefuily guided be* 
tween the walls. Finally her speed is 
checked, engines reversed and she comes 
to a full stop. Big cables are run from the 
vessel to the stanchion* of the dock. 

So far* tile dock Inis done no lifting— has 
evidenced no particular power— now conies 
the supreme moment: The three 24*in. 

pumps, used with the center section , each 
connected to a. 225-lip. compound engine* 
are started up and begin pumping the wa- 
ter in great columns out or the pontoon* 
Air takes the place of the water pumped 
out, and so, foot by foot, the dock with its 
enormous burden is raised and 111 three 
and one-half hours, according to speelfl- 
eatlous, this part of the work is completed. 
When the repairs have been made, the 
valves in the pontoon are again opened. 
I he structure submerged to the proper 
depth and the vessel floats out. 

The quarters for the men are comforta- 
bly lifted up with all conveniences, even to 
marble hath tubs and shower baths. Re- 
volving fans keep the nlr in the walls of 
the dock cool, for it will be tn service in 
the tropics. 

The repair shop contains tools and mn- 
e hi nes operated by compressed air. a 
swinging crane, and ninny model'll devices, 
and is run by its own engine. 

The dock is entirely the work of Amer- 
ican engineers and 301) men, have been en- 
gaged constantly in its construction, which 
required 11,000 tons of steel and 2,000,000 
rivets. In painting it, 130 tons of red lead 
and linseed oil were used. The total cost 
approximated $1*200,000, The great Advan- 
tage nf having such a powerful dock at our 

m-w possessions is obvious, 



WHY STEEL FENCES RUST 



f inders, salt, coal, coal smoke and fumes 
from manure piles will rust steel fencing 
when it is piled where it can be acted 
upon by the acids from any of these tilings, 
says the American Fence bulletin, and adds 
that what may be genera 11 v charged m dete- 
riorated quality of steel today can beplaus 
ibiy explained away in increased corrosive 
conditions of ihe country atmosphere. In the 
olden times wood, for nearly every purpose, 
was the fuel used; locomotives were few, 
and the rich soil did not require manuring. 



Now plants and little industries crop out 
at ail points* traction engines travel the 
country roads, many huge locomotives 
rush through the farmlands, and the soil 
must he enriched by artificial means. Soft 
coal is the fuel extensively used and. next 
to water, nothing is more injurious To iron 
and sb-eh 



HOW MONEY TALKS 



On? L>e?p and RatH* Cost* A Dollar 

Telephone companies with long distance 
conned tuns are rapidly increasing the auto- 
matic pay -station boxes which are already 
found in so many depots and hotels. Von 
step to the telephone, give your order and 
the operator at the exchange replies the 




"bach Coin Strikes One or ft ore Bells or tiongs 1 

charge will he 81.30. for example. In front 
of you Is a u iron box with several slots, 
each slot marked for the coin it is Intended 
to receive. To pay $L3d you drop a dollar 
In the dollar slot, a quarter in another and 
a nickel In another. Instantly the operator 
acknowledges the receipt of the full toll, and 
you are at liberty to talk for the agreed 
length of time. 

[low does the operator, blocks a way, count 
your money? It is one of those things which 
are absurdly simple when you know how. 
As the coin passes down the slot it strikes 
one or more bells or gongs each having a 
different sound. A single bell means n 
nickel, two hells means a dime, one clock 
gong means a quarter, two clock gongs 
means a iialf doWar, and one deep hell and 
rattle incans, a dollar. 
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NEW FLOATING COAL DEPOT FOR BRITISH NAVY 

Can Load Two Big Warships at a Time-- 
Stores 12,000 Tons of Coal 



The first of jl number of huge flouting eon I 
depot* that are being constructed fur the 
HriLisli navy was tested :i 4 Portsmouth. Kng- 
IuikI recently. The depot was lied tip to the 
quay. which wav supposed to represent the 
deck of a battleship and :LejuP tons of eoal 
were delivered over the side mill deposited 
hi six hours, according to requirements. 
This, however, does not represent nearly 
the amount nf work ihe hi# transporters on 
the depot can do. The deek of a battleship 
has many more obstructions than did the 



machinery and The forward-end compart- 
moi it is used for crew accommodations and 
"KUts, says the Shipping World, London. 

The passageway made by the longitudinal 
bulkheads has numerous openings to The 
wpiiee under the hoppers, and it is from this 
place the bays of van! are hoisted. The coal 
is tint shoveled, but flows into the hags, the 
hoppers being raised above the floor and 
having elmte.i far tap] liny coal from below. 

The loading apparatus consists ot twelve 
transporters carried on four traveling tow 




Testing the Hatidling Capacity of the Transporters on the Quay at Portsmouth 



quay Used hi the lest, but it is stated that 
the transporters can pul 600 nm* of coal 
in hags aboard a battleship per hour. 

In construction tin flouting depot !s strong 
and simple, consisting of a large, straight- 
sided, flat bottomed hull with bluff ends and 
divided into seven compartments by six 
transverse watertight bulkheads. In the 
middle of the vessel two loiigtndfnul hulk- 
heads divide the live middle compart incuts 
into ten coal hoppers. The after-end com- 
partment contains the electric genera ting 



ers. which run on a railway laid full length 
of the depot. The transporters are worked 
by electricity. There are three on each 
tower, two of them being of I be inclined 
portable type, which may be used for load- 
ing the depot from the collier, or for load- 
ing ei war vessel from the depot; the thiriY 
is horizon! a I and will reach from the hatch- 
way of a collier on one side to the deck id 
the battleship oil 4 lie other. 

The capacity of the floating depot ts for 
ll.tsoti tons of eon I in hoppers and ly.MX> toils 
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Hoisting Coal In Beg* Iroirt Depot 

in bags, 1 2.(K)0 tons in nil. Tl lias tin* 
equivalent nf UiOO ft. of wharf frontage, S(> 
that two of the biggest battleships In the 
English navy tuny hr berthed alongside and 
rnii led ut the same time. 



TESTING A LOCOMOTIVE 



Many of the larger i n broads |iiit their now 
I (K?o motives through a series of elaborate 



tests before sending them out fur regular 
service, 

Tim illustration from like tin.] I way Age 
shews the testing plant of the Pennsylvania 
railroad. The loom motive is run onto the 
resting frame, with the driving wheels rest- 
ing mi wheels wldeli run he mortal to suit 
each ease. The locomotive can then he op- 
erated at full speed and t hough the drivers 
are turning at a rah- which would mean SO 
miles or more an hour out on the main hue, 
ii does not advance an Inch. Numerous 
delicate recording instruments are attached 
to various parts of the locomotive, and when 
ilie test is ended complete records drawn 
with ink on rolls of paper form a complete 
history of how well e;u ii part 1ms per- 
formed its work. 



SLIGHTLY WARM 

Prof, Langley says; "Tlte heat of the 
sun is enormous beyond conception, for 
there is enough to warm two thousand mil- 
lion worlds like ours. Every minute there 
is enough of the sun's heat falling to the 
earth to raise to boiling thirty-seven thou- 
sand million tons or water. Hut the heat 
which thus falls on the earth Es not a thou- 
sandth part of 1 per cent of whnt the sun 
sends elsewhere, and all the coal heels of 
Pennsylvania, for instance, though they 
can supply the country for hundreds of 
years, would not keep up this heat during 

|]u i one thousandth part of a second.** 

To ; l man who buys Ills coal by the bits 
ket tins Is, |o say the least, interesting. 




Balanced Compound Locomotive on a Testing Plant Ready to be Tested 
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THE LARGEST DREDGING PUMPS EVER BUILT 




Suction Dredging Pumps that handle 6.000 Cu. Yd, Material per hour, Each 



Two large onsMron rlretlj^lnjj pumps, each 
liming a 4£-fn. discharge upon tug a ml cap- 
able of handling 6.000 cu. yt l r of sand am! 
gravel per hour under favorable conditions 
are used for deepening the inlet to the 
York harbor. They are l he largest pumps 
of the kind ever built stud are each mounted 
on a hydraulic dredge of the hopper type — 
i. e„ having si mmilti'r of large hoppers built 
into the hull. 

Karli pump is 16 ff. in outride diameter, 
weighs 60,000 lbs, and is driven 1>y a hori- 
zmital (Toss compound engine of 1,600 h p, 
capacity* The pump suction is equipped 
with a 48-Sn, suction pipe extending from 



the hoi I down to the bottom to be dredged, 
fmd on the end of Mils suction pipe there is 
a suitable inlet nozzle. sn made that the 
dredge can either lay stationary or steam 
si long slowly while the sand and gravel are 
sucked in through the suction nozzle. The 
material picked up by the suction is deliv- 
ered by the pump into the hoppers In the 
dredge boat, the water overflowing over the 
side of the d rod go. After those hoppers are 
filled the dredging operation stops and the 
boat is steamed nut into deep water where 
the hoppers are dumped, after which it 
again returns to the bank on which ft Is 
dredging. 




Plan of Suction Dredge 
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CIRCULAR FLOATING FORT 

At the record meeting of the Society of 
Xhlv&I Architects, iu Now York, A, i\ Stokes 
submitted plans for a *en)i- globular n\x vu 1 
lottery. While tin- floating fort would be 
n hie to travel slowly under its own steam, 
it would heed u tow for any considerable 
distance* Mr. Stokes &ays: 

1 T was led to tMs invention partly by 
seeing, while yachting in the Caribbean, 
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Proposed Floating Fort 

a remarks hie little Island called Diamond 
Roe k. one mile off the southwest coast 
of Martinique, It is about 500 feet 
square, 574 feet ldgh, and with preripb 
tons sides, Diamond Koch was formerly 
rated as a slonp-of-war on the books of the 
British Admiralty. In January, 1804, Sir 
Samuel Hood laid Ids seventy- four prim ship 
‘•Centaur*’ Hose alongside this rock, to the 
top of which he made fast a hawser on 
which was n traveller* He then hauled three 
long twenty- fours and two eighteen* to the 
top ami left them in charge of Lieutenant 
Maurise, with one hundred and twenty men 
and hoys, with amumnitlom provisions and 
water. The crew built a c istern. For fifteen 
months this novel sloop of war did great 
injury in the French shipping going to rind 
from the neighboring? harbor, now called 
Fart ole- France, until June 1st, 1806, when 
s3ie surrendered for want of powder, to a 
French squadron of two seventy-fours, n 
corvette, a schooner and eleven gunboats. In 
this engagement the stone sloop -of -war, 
Diamond Rock, killed and wounded seventy 



men. and deal rayed itirec gunlmats, with a 
loss le herself of two killed and one 
wounded. ,f 

The cut shows battery planned for 180 
feet diameter at base wlih weight of armor 
equal to -IS per cent, of its displacement. 



IRON CURTAINS IN GERMAN 
THEATERS 



Iron curtains for separating stage mod 
auditorium have been installed hi nearly all 
Derma n theaters. The curtain* are operated 
iky hydraulic, electric or mnrmal power. An 
expert, criticizing them, says that they often 
fail to move when It is desired to reassure 
the audience and that the rattling noise 
a In fius the people. At t he Berlin Opera 
House oil one occasion the iron curtain was 
dropped between acts, hut could not he 
raised a gain and the performance wag 
abandoned. 

The possession of two iron curtains may 
ho made obligatory so that one will net in 
ease the other fail*, oa - if this is impossible, 
a second curtain of asbestos with an iron 
tilling may be used. The expert advises n 
space of 39 to 5S fu. between the curtains, 
supplied with ventilators ait the fop so that 
smoke and gases cannot penetrate to the 
auditorium. The expense for those curia ins 
would be less than for hiring an increased 
number of theater firemen. 



LABOR-SAVING TROLLEY LINE 
STRINGER 



cm the principle of the track building ear* 
used oil the steam roads in track construc- 
tion, the Street Railway Journal describes 
a plan far stringing trolley wire*. This, of 
course, yon tem plates the previous construc- 
tion of the truck The trolley wire is strung 
nut alive, the motor car, for whirl) a snow 
plow can be used, taking current from the 
overhead wire. 




Siitnjrs it* Own Trolley Wire 
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ARTIFICIAL MOONLIGHT 
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Hudson River Scenery Seen by Searchlight 



On the I knl non river whore the scenery 
eii either side is unsurpassed for grandeur, 
pleasure excursions by night are many Not,, 
however, tile time-honored mnonligiit ex cur 
sions only, but excursions on very dark 
nights also, when the scenery Is flashed 
n I mi u the delighted vision L>y means of 
powerful sear (It lights. T 'he Effect produced 
hy this means is fantastic and beautiful in 
the extreme, as each succeeding phase of 
the panorama is brought out in n radian ee of 
light against the dark background of the 
night, mul then as suddenly lost ns a new 
view succeeds It. 

In nnr Illustration is shown one of these 
pleasure bouts, the *■('. \V. Morse/' fitted 

with a SGdii, prujeelnr illuminating the 
cnpitoi at Albany, N. Y r 

Naturally the field for such powerful 
lights Js a wide one. In marine service, on 
yachts, dredges, passenger steamers, and 
merchant vessels of rill kinds, nr for picking 
up buoys in the channel, in (owing rude 



log rafts, or lighting the scene of nil acci- 
dent they may now he found in off) el cut 
sendee. They have found a place in udver 
tising and exhibition work, in mines where 
hydraulic operations arc curried on at night 
and in many other inland enterprises. 
In the South African war many of them 
were used in protecting armored supply 
trains. The largest commercial size of j ►re- 
jectors is IS incites in diameter, but for 
some Special purposes they arc manufac- 
tured In sizes up to SO indies. 



GUM WOOD FOR FURNITURE 

Itcd gum wood, or Katin walnut ns i\ is 
known in Europe, is being used in the man 
nfarlure of furniture. Unless well seasoned 
ii warps badly, but when limn Highly dried 
remains In place and readily takes a high 
polish. European manufacturers will not 
use a piece of wood which has not had from 
three to five years natural seasoning. 
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TURNING PLANTS OUT OF POTS 



Tills is on e of those* things which Is less 
easy to do than appearances would Indicate* 
By following the directions given in the 





Hardener's Magazine you can Income as ex- 
pert as any professions! I gardener. 

PI jin- the lingers over the soil, with the 
plant atem between them (Fig. 1); invert. 



and, holding the pot with the other hand, 
give the rim one nr more sharp taps on the 
front edge of a solid heneh. This will 
cause the ball of soil to slip out of the pot 
(FUr, 2). and, holding It bottom upward, it 
may then bo subjected to the necessary ex- 
amination* This completed, put the pot 
over the ball (Fig, 3h press it down, and 
turn the right way up. Then, keeping the 
Angers firmly on the surface of the soil, give 
the pot one or two sharp mi's on the bench 
to settle the plant in its plat*. This little 
operation will also prove the advantage of 
using perfectly clean pots for potting, for 
If the pots are dirty Inside, when used, the 
new soil and new roots will stick to it In 
such a way that when an attempt is made 
to turn the plant out for exit mi nation the 
hall of soil becomes broken nml many roots 
are damaged. 



RAILWAY A5PH ALT PA VING PLANT 



Con tractors who are hiking paving con- 
tracts in different cities now move their 
plant when they finish in one town and go 
to the next. But then 1 is no tearing down 
of buildings in one plat* and loss of time hi 
erecting them again in another. The entire 
‘plant*' is built, on a specially constructed 
railway ear and the moving is all done by a 
switch engine and regular freight train. Gu 
arrival at destination the plant is side- 
tracked *it some point convenient to the 
work and goes i mined lately to work. The 
outfit includes two melting kettles, sand 
drier, mixing machine, elevator, conveyors, 
l>oiler. engine anti zdr compressor 




Single Car Asphalt Plant Ready for Use 
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HOW CAN THE WEAR ON LOCO- 
MOTIVE WHEEL TIRES BE 
DECREASED? 



Ill 1883 a locomotive drive wheel curried 
13,000 pounds on ii G 5 -pound (per yd.) rail 
l»,0Qfl miles, wearing away one sixteenth of 
mi inch In thickness, while with the saute 
loss, in 189<i the average wheel carried 20.' 
000 pounds on a 100- pound rail, 29,01)0 
miles. The reasons for this are: Improve*] 

steel, I letter shaped rails and wider rail 
Lead. Hut the weight per wheel now ia 
ihree times that of 25 years ago. sit that 
£5*000 pounds per wheel, and high speed are 
wearing rails and lives more rapidly limn 
rvor. The l | ues t ion is. ’What can he clone 
in making the steel, to give longer life to 
the wheel tires Y" 

i *It has been clearly shown that heat 
treatment In the process of the manufacture 
of tires is far more important than slight 
difference in ehemtcal composition, ' says the 
Hailway Age. Experiment Inis proved that 
tires fin is lied when loo hot .are not strong. 

It has been found that a roarse s!cH will 
give way under a pull more easily than a 
line grained piece The inner particles do 
not seem to he well locked together, A line, 
hard, tough steel will Isest stand a slun k 
or strain. Localise it will pass the jar or 
strain on to the neighboring parts. The hist 
paint is illustrated in rifle steel and metal 
used for heavy guns. Tiros made of coarse 
metal, flake while those of line grain steel 
wear smooth 

Concluding, It serins that coarse steel mid 
methods of Its manufacture are to hla me for 
the rapid wear and breakage of locomotive 
tires. 



PECULIAR MOTOR VEHICLE 
MACHINES 



One of the Important possessions hi the 
Congo Free State, central Africa, belongs to 
Belgium. The transportation facilities ft re 




French Motor Plow for Ufle In Egypt 



limited to the Congo river and a few hum 
dml miles of single track railway. The 
transportation of troops and their supplies 
to the interior has proved troublesome. To 
improve these conditions the King of Bel- 
gium has had built some 15- lip. motor ears, 
one of which Is shown hi an illustration 
from the Molof Age. Tlie difficulty of se- 
curing gasoline is great, the machines 
arc steamers burning wood for fuel Each 
car weighs 2.200 lbs., mid will haul one ton 
at 12 miles an hour over rough roads. 

Another peculiar motor machine has been 
built in France for plowing in Kgypt. This 
is u gasoline machine of £8 lip. which has 
a speed of £U miles all hour drawing seven 
plows (lie plow will do die work of six 
teams, and the east for gasoline Is only 
in Kgypt, In this enuntry the same 
amount of gasoline will cost only $1.35. 




A Belgian Motor Wa^cnt In Africa 
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SMALL TELEPHONE EXCHANGE 
WITHOUT OPERATORS 

In t Li f town of ill fibrin Falls. O., an auto 
imitir telephone exchange has been in* 
stalled, one hundred patrons being a hie to 
use tlie system without the necessity of an 
operator. The telephone Instrument used 
by each subscriber is shown in the eul I n 




Tclsplione Instrument I’strd by Subscribers to the 
Automatic Exchange 

using it the receiver i#* flrsi taken down, 
the pointer is placed at the desired number 
of the dial and then released when immedi- 
ately the selector connects with the desired 
line. The exchange comprises a complete 
centralized battery system with all the 
features of the usual telephone exchange. 
At the control office the apparatus for each 
line consists of o 100-Une selector with four 
relays and two con sensors which are mount- 
ed on slanting shelves. The select nr com- 
prises an Insulated ring holding ldf> pairs 
of line terminals. The connecting arm with- 
in is rotated by an electro magnet , This 
Automatic telephone exchange provides for 
hath a day and night service and the cost 
of the service is of course notably reduced, 


Buenos Aires, tin* best lighted city in the 
world, is to discard its 3.000 horse-dra wu 
rails for elect rio vehicles. 



ELECTRIC CURRENT OF 500,000 
VOLTS FAILS TO KILL 



Professor Eiihu Tlmiiifioii, of Lynn, Mass., 
before the Coimnercinl Club of Boston on 
June B, allowed a current of 500,000 volts of 
electricity to pass through bis body and 
f I if] l p releasing Himself from contact, stepped 
forth to laugh at Ills horrified spectators. 
Sparks and darts of lire flashed from the 
prolcssuv's body during Hie experiment, but 
lie declares be suffered not the slightest dis- 
comfort nor injury. The reason 2.000 volts 
will electrocute, while 500,000 volts will not 
harm. Prof, Thompson explains* is that 
with the weaker current the nerves vibrate 
before the current and death results; hut 
a current of a half million volts vibrates so 
quickly that it passes through the body be- 
fore i lie nerves are affected. 



electric light in human body 



The surgeon of today is no longer literally 
ill the dark in his exploration of the cavities 
of the human hotly. Electrical science has 
come to his assistance and provided nn 
electric light which can he inserted In the 
slum n eh, for instance, hy Insertion through 
the mouth and esophagus It is not* of 
course, a large arc Eight such as are sus- 
pended at street comers but a tiny Incan* 
descent lamp, whose power is greatly re- 
duced by means of a transformer, from the 




For ^Interior*' Lighting 



ordinary office or house light. The lamp is 
inclosed in n small tube which prevents the 
glass globe., not much larger than a beau, 
from touching the flesh. A strong reflector 
assists in producing ail Intensely brill laid 
light. 
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THE HARNESSING OF HEAT 



I'ART 01- -Steam 



What we ordinarily t^ri El steam is not 
steam ni nil, but simply a cloud of vttry 
small particle of water flouting in the air. 
Steam itself is as colorless anti invisible as 
air. Tills etui easily be proven by balling; 
water in n glass flask, or oven by noting the 
space ribovo the water in the gauge glass 
upon ;t boiler. 

The most remarkable thing about steam 
is the immense n mount of beat tt contains. 
Water, from wliicb si cam is made, is itself 
reinarkiilile for t la< k large amount of heat 
it will absorb. To raise one pound of water 
from a temperature of 32 deg, Fahrenheit 
to 23 cleg. Fahrenheit, one heat unit is re- 
quired* This milt is so mot hues called the 
British Thermal Unit (B. T. F.) To raise 
the temperature of a pound of water one 
degree, requires approximately the same 
liinouut of bent at all temporal tires lwlow 
The boiling point Ho to raise one pound of 
water from 211 deg. F. to 212 dog. £\ will 
require one hear unit Blit as soon as we 
reach a tempera (toe of 212 deg. F., under 
normal conditions, and begin to apply mores 
heat the water begins to change from a 
liquid to a vapor; that is, to change from 
wnier to steam. Sow, the remarkable thing 
about the process is this* that while it takes 
only one unit of heat to raise the jhhiiuI of 
water from 211 di g. to 212 deg. F., it lakes 
nearly 9G3 limes a<* much lient to change 
this sftmo pound into I bo same weight Of 
steam nt the same temperature. Because of 
the fact that the boat which must be ap- 
plied to water to change it into steam, will 
not cause a rise in temperature, thi-? heat 
has been eallcd "latent 1 " or bidden heat. 
The heat absorbed by one pound of water 
in * mu verting it into steam at atmospheric 
pressure, is sufficient to have melted three 
pounds of steel, or thirteen pounds of gold. 
The change from a liquid to a vapor lulls 
canned ilie water to expand no tlmt when 
converted lulo steam it occupies l.fi&O times 
as much space ns it did when hi the form 
of a liquid. 

It has been stated that steam I# formed 
when wafer reaches a temperature of 212 
deg. K. Tins is true n ruler normal Condi- 
lions of the atmosphere, hut not always 
true. If by tiny means the pressure upon 
the water be Increased, it will mb change 
Into steam so readily, and we have to heat 
it above the temperature just mentioned. 



If, mi the contrary, we decrease Ihe pres- 
sure upon the water, it bolls at a lower 
temperature. At the top of high mountains, 
whore the atmospheric pressure is tow, the 
boiling takes place at such a low tempera- 
ture as to make cooking more difficult than 
under ordinary conditions* In sugar redo- 
erics, where it is necessary to boil a solu- 
tion of sugar at un extremely low temper- 
ature to avoid burning* the solution is 
placed in “vacuum pans'' from which ibe 
air is part hi My exhausted, thus lowering the 
hulling point. 

In steam boilers, we have a case of ex- 
irnordl Partly high pressures. Ho we would 
expect that the water in a boiler would lad 
ho] I at ns low a temperature as it would in 
an open vessel. With a gauge pressure of 
125 pounds, Hu? temperature of l lie steam 
is in the neighborhood of deg. F* The 
water in a boiler under these conditions is 
far above its normal boiling point, and is 
only prevented from changing to steam by 
reason of the great pressure* upon It. Sup- 
pose the pressure to be suddenly removed. 
The water In the boiler will instantly burst 
forth In the form of steam, increasing its 
volume many hundreds of times. Tills ex- 
plains the severity of boiler explosions. It 
is not so much the steam already in the 
boiler that causes damage as the immense 
volume of steam let loose from the once 
imprisoned w.ater, by the rending of the 
plates of a boiler. 

1 [cat is u form of energy, and as such may 
he made to do work. Since steam is such 
an excellent absorbent of heat, it may he 
made to serve as an agent for the transfer 
of heat, ami for the conversion of the en- 
ergy It bold# into useful work. The steam 
engine is simply a machine in which the 
heat energy resident In steam is trans- 
formed into the energy of motion, The 
problem of the economical design ami run- 
ning of u steam engine resolves Itself into 
the question of how to use to the best ad- 
vantage all the heat In a given amount of 
steam. 

Upon being cook'd, steam condenses, that 
Is changes hack to the form of water. It 
then gives up all the heat which it absorbed 
when vaporized* This explains the severity 
nf burns caused by steam, as compared with 
those from other sources, The immense 
amount of heat given out in condensation 
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is tin- basis U rt- t Ik- successful -working of 
Hit* many system* of strum heating of 
buildings. 

Till* subject of superheated steal lit is am 
Interesting mitv This lertn is applied to 
steam whose temperature lists been raised 
above thut which it would tin turn lly have 
fur si given pressure. The effect of thi$ Is 
lo add tun extra amount of energy to the 
Strom, on :i Ming us in do more work with 
it, and u voiding Rome of the difficulties 
which Eire met with in the use of ordinary 
stdi, m. One of these difficulties is cylinder 
i *01 ill riis.ii Lion in mi engine; that Ls, the eon 
dousing of the steam ns it enters the cylin- 
der of sin engine, due in contact with the 



void walls of the cylinder* Bui the use at 
super lien ted strum brings In other lifflclll 
lies. Chief uniting these is the difficulty of 
securing proper lubrication nt high temper- 
atures. It has hern found that 400 degrees 
is u Mm! the highest temperature we can 
work with in an engine. Now we can se- 
em e u tern pern tn re of 370 deg. F. in the 
steam by the use of ordinary saturated 
steam at 150 pounds pressure, so thait the 
art vantages* gamed by the use of superheat- 
ed steam are not so apparent, when we eou- 
slder the complication of apparatus it in- 
volves and the Increased cost and wear of 
machinery designed for its use. always im- 
portant Heins. 



A NEW UNDERGROUND CABLE SYSTEM 



[Hicemtai from A rti-aJo in fcJwtrLcMl Her lew, JLtmdua, by A icl Hulttnso. Uhnmp-r «vf thu GnrerDbM<i)i Tefrphuuu 

Eichangm, SUxthujim) 



The rnpid extension of the telephone early 
necessitated the placing of siibseri tiers' Hues 
underground, and to day there is no large 
modern telephone system without under- 
ground cables running out of the central 
office. Sot only town Hues, however, have 
to he laid in this maimer, hut also the long- 
distance lines. L e., the lines between cities, 
which become numerous in the neighbor- 
hood of important centers, must also he laid 




In some similar manner, for it becomes Im- 
possible to build the ever- increasing pole 
lines along railways arid country roads, e«- 
pednily as these routes are often occupied 
by power circuits. 

The number of long lines in the neighbor- 
hood of Stockholm having become inconven- 
iently large, the Swedish Telegraph Admin- 
istration began experimenting in 1$92 with 
a cheap mode of running lines, and Inis con- 
tinued the experiments ever since* 

The capacity of long underground circuits 



must be kept as low as possible, which in- 
volves wide air spaces between conductors, 
air being the best of all Insulating materials* 
The problem is therefore two-fold— 

1. To make the conduit cheap and yet 
Mr-tight throughout, and nt the same time 
to afford a complete mechanical protection 
to the conductors. 

So to place the conductors iu the con- 
duit as to prevent Induction ami maintain 
permanently their relative positions, 

Wlilic experiments have been made with 
lead -covered paper cables containing heavy 
copper wires, spaced as far apart ns pos- 
sible, it is doubtful whether the problem can 
be solved in this manner at a reasonable 
cost, for n wide spacing between wires can- 
not be obtained without an Increase of out- 
side diameter and a corresponding increase 
of cost; then, again, such heavy lead cables 
are difficult to transport and to lay, On the 
other hand, hi the system which I have suc- 
ceeded In working out, the conductors can 
be spaced as far apart ns permitted by the 
Until & of cost and room available iu ends 
case, and without a considerable increase In 
the cost of materials. 

The conduit is an iron pipe laid In cement, 
along railroad tracks, close to the surface 
of the ground. To maintain the wires In 
place a disk is used which is placed ni he 
terrain of two feet. These disks are thread- 
ed with the wires at the factory and wire 
rind disks wound on reels to be drawn Into 
(he conduit by hand, 

A 1,000-ft. section can lie drawn Into the 
conduit in a few minutes. 



p o pul a n m ecu a sics 



m 



Ail the articles Bpn 
puring in this de- 
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ed in book form at 
the emi nf each year. 



SHOP NOTES 



L o n tri buttons to 

til 'is department are 

Invited, If y*u lia VC 

worked out ft good 

Idea or kdOH 1 of w„ 
please send it In. 



HANDY EXTENSION LADDER ROPE SWAB FOR ENGINE ROOM 



A very fortuity extension ladder can he 
made of l-Uh pipe and the teeth of an old 
iHim? rate, says a correspondent of Domes- 
tie Engineering. Take the teeth out of the 
rake, lie at them in the forge to strengthen 
them, but do not burn, and put them up 
into 20-in. lengths, or to the boat advan- 
tage. Tn an S or Ifl.fb length of Din, pipe 
punch holes about 12 in. apart mid Just 




Pipe Extension Ladder 



largo enough to allow driving (he pieces 
ef steel through tight. 

Make i\ double prong of the steel at the 
upper end, shaped to hook over a joist or 
other support. Weld the prong into a stub, 
of 1 in. pipe that will screw into a coupling. 
Make as many sections of ladder ns you are 
apt lo need, 

— — — ♦ . » ~ 

To England public bakeries are not al- 
lowed to conduct operations underground or 
Eu basements, on account of sanitary rea- 
sons, If the offense is not corrected after 
14 days' notice the owner Is arrested and 
the place closed. 



L.’uthm clothesline is the proper rope to 
use for a polishing swnfo, says a correspon- 
dent of the Engineers’ Review, Have 




Soft Pope Swab 



id sou t five strands of the rope and twist and 
wrap them aw alimvii In the illustration. 
Tie (he ends securely to prevent raveling. 



TO SOLDER FAUCETS ON COPPER 
KETTLES 

Do not use it boss or any Kind of it brace 
in securing a fn noct to a copper kettle, 
ways a correspondent of the American 
Artisan, Instead, make a tube the hkc of 
the faucet; punch a nuns her of holes In It; 
solder it to the faucet, run it through the 
kettle and solder It at the rear of the 




kettle and, also, at the faucet. This Is for 
round kettles. 

Whom a kettle is holler- shaped, with a 
faucet at one cud. make the tube about 8 
in, long and for The inner end provide a 
standard, fastening the standard to the 
bottom of the kettle, 
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PIPE-BENDING DEVICE 

The il lustra lion shows a handy mandrel 
nr former for bonding Iron piping while hot, 
A Sever ti ml roller is used to press it into 
shape, topper piping inn y be bent while 




Pi pt* Re riding Appliance 

eoid in the same way* but should first be 
filled with molten lend to prevent buckling, 
says the Model Engineer, Remove the load 
by heating tile pipe. 



BENDING A SPRING LOOP 

U is easy fit lie ml a limp oil a eolieil spring 
in the following way, says a correspondent 
of the American Machinist. 

Hold the spring in the left hand so the 
first mil is over the edge of the vise-jaw, 
the end of the spring being upward as at 
Pig. b With a hammer strike a quick blow 
on top of the spring, so canning the first 
coll to open out nearly at right angles to 




the spring (Fig. 2). Cfttcfc this first eoll in 
a vise, as at Fi£. 3 {top view ) i force a 
screw driver i m ns shown, and get the coil 



set in Tine {Pig, 4), To set the ear entitl'd I j 
elimip the ear upright in the vise (Fig. o) 
ami, using a hammer, punch ns rinse to 
the lap of the vise as possible. 



CEMENTS FOR STEAM AND WATER 

JOINTS 

1, Black oxide of manganese mixed with 
sufficient raw linseed oil to bring it to a 
thick paste. Remove pressure from the pipe 
and keep sufficiently warm to absorb the 
up while the cement Is being applied to the 
joint or lent. This cement Is recommended 
by a correspondent of Machinery, who says 
ii will ho as hard as the iron pipe in 24 
hours, 

2. With boiled linseed mi mix together in 

The consistency of putty the following in- 
gredients: Ground litharge, 10 lb.; plaster 

uf purls, ■! lb.: yellow ochre, ]4 lb,; ml lend 
2 lb,; hemp cut in lA-uu lengths. % ok. 

ffi Another good one consists of white 
load, 10 parts; black oxide of manganese, 
t parts ; litharge. 1 pari. Mix with boiled 
linseed oil, Recoin mended by the Monu- 
mental News. 



HOW TO HOLD THE RULING PEN 

In ruling, 1 1 uhl the pen at right angles to 
the paper, not allowing the point to reach 
out or in from the straight edge, or it will 





make a ragged line tf It reaches in, the 
ink is apt In run under the straight edge 
and make a hi nr. 
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SEVERAL METHODS OF MAKING 
A SOLID EVE 



TO DETERMINE BRAKE HORSE 
POWER 



hi making a solid eye, to upset the ends 
of the rods ami punch the eye is a poor 
method, says a cnm’Hpontient of the Black- 



To determine the brake horsepower of an 
engine attach cleats ill' piui% hr iSsWood, or 
other soft wood. to a pirn 3 of a bolt and 
hang it over the fly-wheel as shown m the 
\ I lustration, bill two paint buckets having 
handles with small pieces of iron or small 
stones imd attach to the ends nf the piece 
of belt. When the engine Is running, weight 
the buckets until they balance and the en- 
gine is pulling a full load without decreas- 
ing Us speed. < 'oiitit. (lie speed. says the 
American Miller, while it is runtime under 
this load ami when satisthsl you have de- 
termined Hie ] iiuuher of revolutions it will 



.taking u Sliiikl live 

smith and Wheel wrlght, as the upsetting 
tends tn open the fibers of the Iron, There 
are n uiiihher of ways of making a solid 
eye, the nierhs of each depending a good 
deal on what the eye is for and its size. 

Tlie rod may be partially upset and drawn 
down, or the eye may he made and welded 
on to ihe bar. in Fig, I the eye is made by 
1 lending the rod round to form the eye, first 
thawing the point and welding it at A, As 
shown in Fig. U. a ttmgued joint, is used, 
welded at 1? K. 



Test of iWuke Horsepower 



3 t(nko under tin 1 lond^ slop the engine Mini 
weigh each hueket. 

Find the diflemieo in Hie weight of (lie 
buHtels, which is the number of pounds 
pulled by the engine Multiply the circum- 
ference of the wheel In feet by the mim- 
ber of pounds pulled, by the number of 
revolutions per minute, and divide the prod- 
uel by 33,000. The result will be the brake 
horsepower. 

Wit! i a flywheel 2\\ ft. Us diameter, cnp- 
alde of making 300 revolutions per minute 
while pulling 52 lb„ one would proceed as 
follows; 

2 'A ft. 3.1416 ^7.85 ft., eircum femme, 
C'ir. Rev, Lbs. 

7. 85 ft, ■ 300 x 52 

3.7 in lb 



PREPARING TIN ROOF5 FOR PAINT 



When painting a now tin roof examine 
U first to see whellier (he tinner has used 
rosin or add in soldering ami left some of 
either on the roof. Rosin may be scraped 
up' with a Kidfe and add mils! be clearnHi 
off by rubbing the sGftms in (be tin with 
kerosene nil and then washing with soap- 
suds and rinsing with clean water.. For 
new tin that feels greasy, apply a wash 
made of 1 lb, of sill-soda in \] of water. 
Let stand numhulf day, Iheu wash tfn with 
clear water, 'fhe paint will noi scale <ifT 
when thus is done. 1 1rkmeirs Handbook on 
Pain I lug. 



If you arc i is (lie market for any machine 
or device and don't know where to get it. 
write Popular Mechanics. In formation 



For si rain mg pa hit uses millers' bolting 
cloth. For ordinary purposes B-cetd cheese 
doth will do. 





m 
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STARTING THE GAS ENGINE PORK RINDS FOR PACKING 



In stopping a gas engine, utter the gas is 
turned off tin 1 engine makes several revolu- 
tions, during which time it is drawing hi 
air alone. Tli S m Ik what ciittaes the trouble 
often experienced in starring up again, says 
the American Telephone Journal, Thu gas, 
when tinned oil, becomes diluted with the 
air ul ready in the try I i nd er, as well as draw- 
ing air in with it, 

To gave trouble, under these condition#, 
before starting lip turn the flywheel until 
tin.' exhaust valve is wide open and leave 
the valve in this position until the burned 
mixture bus hail time to escape. Moving 
Urn |i [stall hark and forth several times will 
facilitate matters, also. Then, with the ex- 



I have been an oil pumper in the India mi 
oil fields for a number of years, and have 
had considerable experience, aw well as 
trouble, with different kinds of stuffing-box 
packing, old polish rods mid worn-out 
stuffing-boxes, l tlnd that the best and 
cheapest packing that can be used in water 
wells, ei packing that will never get bard 
mid bind in the box, nor wear the polish 
rod, is common pork rinds. 

tut them in strips about hi. wkle, or 
use them just as they are cut from the 
meat. Pack by winding them around I lie 
polish rod till the box b full. 

If the box Is worn much in the hoi tom, 
it is well to put in it bit of hemp or jire- 




Exhaust Open to Start 



hnust open as in the diagram, start I he en- 
gine, and there will be no difficulty in get- 
ting it to go. 



AN ADJUSTABLE HORSE FOR 
PAINT SHOPS 



pared packing first, to prevent the rinds 
from working past the rod into the well. 
-Just fry it once. -Contributed by Bert 1\ 
Fleming, Petroleum, Hid, 



TO EXTERMINATE ANTS 



A pair of adjustable borne*, like the one 
shown in tbc illustration, will be fmmrl con- 
venient in many shops, say# the American 
Artisan, but especially in car-painting 
shops. A plank should bo laid across to 




form I lie staging. The construction Is ex- 
plained by I be skcleh. 



Make a hole about IS In. deep in the ant 
bill by pushing down into It a stick. Into 
the hole pour a wlucgUwsful of carbon di- 
sulphide. The liquid h highly inflammable, 
more so than gasoline, and has a disagree- 
able odor, but it kids the ants.— t'ontrib- 
uted by Henry K, rklgcrton, Oconomowoc, 
WJ& 



LABELING PASTE FOR TIN 



l/se flour ami water to make a stiff paste 
and add 2 ok. of tartaric arid ami i pt r mo- 
lasses. Boil till stiff, then add 10 or 12 
drops of carbolic acid. 



Shop Nutt 1 * for 1906, 200 pages; 385 illns* 
tratioiiH. Price, &0 cents, Send for a copy, 
you will nevea 1 regret it. 






A HOME-MADE FEED- WATER HEATER 



Atmcfciinbfrrtr 

Vulvfl 



si i tup r wiiri a large compressor iocuiou just 
outside the boiler bouse uud the exhaust 
from this compressor arid the feed pump 
tvsis sufficient tn Uvlug the feed water up 
tu the dewlml temperature. 

To make the heater u three-ring section of 
rtli old holler, oncli sheet or ring being 4 ft. 
long was utilized, One end of this section 
had a dished sheet steel head and the other 
end wna tit ted In like manner. The heater 
was to stnml upright so uu 8-in. hole and 
an Sdn. tapped flange were* put in the center 
of the top head as an exhaust vent or out- 
let. Into the flange was screwed n piece of 
8-in. gas pipe, long enough to extend through 
the roof anil n *Vlnrk' J or atmospheric valve 
was placed on top of the pipe (see sketch), 

info one side of the holler section at the 
top was rim a 2 With nipple plugged at one 
end, This carried the water Into the heater, 
delivering it through 50 or more ^4-iii. holes 
drilled in the lower half from which the 
water dropped upon a series of fourteen 
pans arranged consecutively, as shown. 

The lowest of those pans was just above 
the middle of the heater, find the exhaust 
was run In at shout the middle, and here, 
it Iso, was placed a door 12 by 24 in. Just 
ht low the door was placed an old fine-mesh 
screen to prevent foreign substances from 
reaching the pump. The outlet to the pump 
was placed 10 in. above the bottom, and 
in the center of the bottom was put a 2dm 
blow-off which is opened daily to get ml of 
inn- deposit. A. coppeHniH float, attached 
by a reach rod through a small brass 
hushed hole in the top operated a lever 
which controlled the regulating valve and 
kept the water level just below the screen* 
X double- period regulating valve was used 
being substituted for a SVVbu **V’ vtt ™ 
formerly tried, but which did not give goad 

service. 

This heater is self-regulating. And relb 
able. It takes the mud out of the water, 
nuil the average temperature maintained is 
£04° Fa hr. The total cost of the heater in 
place was Just $155. 



Water 



QMdtt! 



tJoppCf 

B*W- 



4 Wftbtf 
Outlet 



Home-Made Feed- Water Heater 
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Corner and Frieze Designs 




from Decorators’ Magazine, London 




CONVENIENT ARMATURE CARRIAGE 



Tills device which was built by the inns* To the top of the inch is fastened rigidly a 
ter mechanic of the Union Electric to., Du- tong bar which is i he longitudinal member 

btique, In., is described in the Street KalL of the buggy. For supporting the armature* 

way Review ns follows; there sire two rods depending from the 

An nrrEieii bar term! mites in Journals i.m straight liar, each having a hook at the 

which are mounted the wheel*, the radhia tower etui. One of these rods Is rigidly fast- 

of the arcli being great enough to let the enod to flic long h:ir, while the other Is nt- 

buggy run over any of the armatures used. t a died to an ry el hi It and Es free to swing. 
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HOW TO MAKE A SHOW WINDOW 
FOUNTAIN 



A fomttulli Unit will throw a stream 12 
In. high for six hours and which can then 
he started again, using the same water, is 
very simple in principle and construction 
and makes mi attractive feature for a show 
window, The fountain may bo constructed 
entirely of sheet metal, or may have wooden 
supports, says the Metal Worker, The one 
il Ills triiLed here Inis the wooden supports. 
Fig. 1 shows the details of must ruction. 
1's.i make the bodies of the reservoirs ]\ anil 
L", procure a sheet of too ling tin 20x28 in., 
cut into two pieces 10x28 in. and bend to 
shape. Form the tin tubes 11, II, F, F, G„ G 
on a gutter header and solder them perfect- 
ly tight. Use an ordinary 12-iu. wash basin 
for the part A. ami make a 2 in, hole in the 
bottom of it. under which screw a V& in. 
enn screw top, X. Adjust the overflow pipe 
IJ so that it extends through a hole in the 
dill screw under the basin through reser- 
voir R, to within ti Mb of the bottom of 
reservoir C, Arrange tube Y to extend from 
within U$ in. of the top of reservoir IS 
through reservoir II. through can screw K, 
into reservoir U for li In. Have tube *■% 
from within Aj in. of the bottom of reservoir 
B, extend upward through can screw X, and 




end in :i nozzle even with tie- top of the 
basin. At L insert ri 1-in, tube, fitted with 
a small screw can top, for filling the upper 
reservoir. Use leather washers with can 
screws and make all joints and Minna air- 
tight 

Make a circular top. Ah with a wired tin 
rim 1 In high. Shape the three wooden 
legs as Illustrated and mount the reservoir 
within. Tin* circular top, M, will serve us 



t$4l 



a flower si and hi decorating. The fountain 
is mow ready to operate. 

Fill reservoir B through tube I, with 
water, screw top cm h, lightly, und tilt the 
basin with water, The water will pa,s:s 
through to lie II, force the air through tube 
F to the top of reservoir B mid l he pressure 
so created will force the water from reser- 
voir B up tube (f to spout out at the top 
in u tiny fountain. The falling water is 
curried from the basin by tube 11 to reser- 
voir C until tins reservoir contains all the 
water. Then the water may 1 h. j drawn off 
at faucet 1 T and the upper reservoir refilled. 

The nozale for the tube U may be made 
of a hollow nickel stove knob and a small 
screw can punctured ait the top with a hale 
uint larger than a common sewing needle, 
file reservoir* cam be larger if desired. 



MACHINE FOR DIGGING GRASS 
ROOTS 



Tile Department of Agricult tiro gives de- 
tails of two handy machines for digging 
grass roots. These machines arc very et- 





f retire ami can be rigged out at any black - 
smith shop by taking a cultivator frame 
mid making the teeth required as shown 
Eli the cut. 



Last year this country mined 27,6^4,330 
long tons of iron ore which was a decrease 
of over 7,00fl.0dn tons over the previous 
year. 

m • m 

The “Virginian,"’ the new Allan turbine 
steamship, broke the record for trams- At- 
lantic trips from land to laud by 20 hours 
recently The vessel's time was 100 hours. 



m 



POPULAR MECHANICS 



THE VIAGRAPH AND HOW IT 
WORKS 



Tlit 1 viugrnph is an Instrument which* 
when drawn along over llie surface of u 
road, furnishes 2111 exact profile of the mart 
surface, showing its elevations and inclines 
with accurate measurements as io the lo- 
cality Bl id amount of any uneven uchh, 11 
was invented by lolm Brown, of Ireland* 
it ml was first tried on Hie Belfast and Lis- 
bon nun! in 1 S 9 S. America* notorious for 
having the worst roads in the world, lias 
given little attention to the vLigraph or any 
other invention that would aid In the es- 
1 11 Mia hi non t of good roads- The Motor 
News, of 13 tild in, says; 

The epigraph is in principle a straight 
edge applied continuously to the road wur- 
facCi along which it may be drawn for 
(first) recording on paper a profile of the 
road surface, and (second) indicating a 



uneven nesses indicated on the diagram. Each 
descent of the road wheel into a rut or cup 
causes this counter to register the amount 
of the drop, the reading being given in feet 
per mile of road. The distance !* measured 
off automatically by an ingenious mechunh 
cal arrangement which rings a bell when 
file 88 yards have been traversed, 

* » * 

HOW TO CLEAN TRACINGS 



Tracings tluit lire badly soiled with grease 
spots or other dirt may lie nicely cleaned 
with kerosene. Tack the tracing to 21 board 
ami apply the kerosene gently, hut liber- 
ally, to the surface, allowing it to souk a 
short time, and Mien drying off with a clean 
r:tg. Turn the tracing aver and treat the 
other aide in the same maimer. Dry it on 
the radiator; it can lie safely done* The 
polish will not he removed from either Hide 
of the tracing 
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numerical index of the unevenness of the 
surface. 

A lever, pivoted to the main frame* car- 
ries on its free end :t serrated wheel* near 
the middle of the apparatus. While the main 
frame in being drawn along the road pre- 
serves a sufficiently even hue, this road 
wheel rises ami falls over at! the uneven- 
nesses of the surfaces, carrying with it the 
lever and thereby transmitting Its move- 
ments by means of a link to a second lever 
carrying a pencil* which marks Use full am- 
plitude of these motions on the paper pass- 
ing round the drum. While the motion of 
the pencil tabes place in u vertical direction, 
the paper on which it marks is carried 
under it hy the drum, which is c ol ailed by 
a worm ami wheel helow it, <onnocted hy a 
shaft and hovel gear with the road wheel. 
The result is 21 profile of the road gear stir- 
face, of which the scale iw full also ver- 
tically, and H Inch to one foot longitud- 
inally. A second pencil draws a datum line 
corresponding to that which the indicating 
pencil would produce from u perfectly even 
rood. From this can be measured the 
depths of the ruts or “cups" or other 



A HANDY GLASS CUTTER 



A device for catling off gage glasses, 
which works almost us good as it firs! Muss 
diamond, is made of a piece of round %-\w. 
tnot steel, says a correspondent of the En- 
gineers* Review. 

Bend Ibe steel and bring to a sharp point 
:is shown in the Illustration and then tem- 
per in oil* Make a gage collar us at A, 
with a projection :il one end hi more than 




cover the eud of the glass. Hold the gage 
in place with a screw. 

To use the device with a glass, let ns say* 
f j in. longer than required, slip the gage, 
A, up on I he cutter till % In* from the cut- 
ting point and turn the instrument around 
in the glass. 
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HOW TO BUILD AN OVERSHOT WATER WHEEL 




In b u tld hi g ?i water wheel, ibe “over allot’ 
wheel, er him? biking water at the top, is the 
most powerful, the cheapest, and best 

adapted to ordinary requirements. The 

construction of sin overshot wheel is very 
simple, though each individual builder must 
proportion Us size (u the fall of water avail- 
able to him. and the amount of power be de- 
sires to obtain, 

A 15-fl. fall would require a wheel about 



the spokes of the wheel upright; they are 
placed on opposite edges of the planes to 
permit the stays to cross without Interfer- 
ing. To prevent the shaft’s splitting, place 
an Iron band, IS, 2 In. or more wide and bj 
In. or more thick on each end, and secure 
each baud with four lag screws on alternate 
planes. A shaft from 13 to 24 in. long is of 
a good size. The use of wooden dowels is 
better than spiking for fastening block*, 



Fig. 1 



Fig- 2 



10 ft. In diameter, and the space between 
the bucket* must be equal in order to keep 
up a steady motion, while each person must 
adapt the depth of the buckets to the vol- 
ume of the water. Hardwood should he 
u*ed for the whole structure Unk Is the 
best wood for the puriwse, but if tliis can- 
not be obtained, hard rock ash, or hard rock 
maple may be used for the more important 
pa rts. 

The first part to make Is the shaft, Fig. 1; 



etc., says a correspondent of the blacksmith 
and Wheelwright, as the dowels swell and 
shrink with the wood of other parts and 
give off no rttst. 

To make the hubs, Fig. 1!, of which 
Micro should he ati inner and an outer one 
for each end of the shaft, frame each of 
them together in four pieces in the for in of 
a square as shown by the dotted lines in 
Fig- 2. and cut the* hole the proper size for 
adjusting on the idiuft. The bub* may bo 




make this with eight sides and with a 
square hole in the cuds, as at C for tile 
“gudgeons** or journal pieces. Fasten these 
pieces in the shaft by means of bolts passed 
through holes at 1) I), Near the ends of the 
shaft, fasten by wooden dowels* blocks, as 
at E, E, etc,, and just within these block* 
place other blocks, F, F. etc., fastened by 
dowels also; the blocks on one end being 
on opposite edges of the plane* of the shaft 
to those of tlie other. These smaller blocks 
are for the purpose of scouting the feet of 
the diagonal braces, which assist In held lug 



left square or rounded off, a* desired. Make 
holes ns at X, X, X. etc., for securing the 
spokes to the face. Place the Inner hub* 
on the shaft first and secure them to the 
blocks, F, by means of dowels at the hole*, 
X. 

Fasten the spoke*, C, C, C, Fig. 3, to the 
inner hub and then put on the outer hub 
(A. Fig. 3), n ml fasten it at X, X, X. etc., 
to the spokes and inner bub. The outer 
rim (TX Fig, 3), may now be put on. This 
rim should be deep enough to form the 
outer end* of the buckets. In the Inner rim, 
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E, the oilier periphery equals tin* inner peri- 
phery of Hit 1 out it ism, 1), and this inner rim 
is used to fasten the sheathing T. which 
forms the bottoms of the buckets, to. Fast- 
en the inner rim, E, 3 u place on tlie wheel 



tie at least 2% In, in diameter. Secure short 
posts to the + *iniir' posts outside and then 
secure a transverse piece into which to fas* 
ton the boxes. Oil may be fed through a 
metal tube from the top* 





h 
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and sheath it with tongue a lid grooved hard- 
wood ]j jfi-c-js 1 1 £p hi. or more i lurk, and dow- 
eled in place. Fasten on cleats tF, F, F, etc,, 
Fig* 33, running all the way across and 
secure them tu sheathing with dowels. 

A section of a bucket is shown at fi, K, 
Fasten the hoi loin of t he bucket, f*. to the 
cleats, ]\ and the outer well, K, of the buck- 
et. tu ibe rim. 11, and the inside welt or bot- 
tom, F. An iron hand. L. on the outer rim 
and covering the outer web of the bucket 
one inch, may be used as an additional se- 
curity, if desired, blocks for supporting 
buckets are shown in Fig. The form of 
block at A may be fastened to the Inner side 
of the rim; the one at H may he used at the 
center. The surfaces, f; and K, would sup- 
port the webs of the bucket marked fi and 
K in Fit 3. To conform with the sheath* 
lug, the Hide, s, of tlie block, B, is cut with 
a sweep. Fig, 3 shows such blocks in posi- 
tion at N - and P. 

The dlngnnnl stays for supporting the 
s| Hikes are shown in the sectional view nt 
Fig, 3, M is the shaft, O the spake, mid ,T 1 
the stay from shaft to spoke. In Fig. 4 , 
sit C is shown the gudgeon pin or journal. 
The ilia vc part, T. is let into ihe end of the 
shaft and Is held by llic bolt passing through 
(lie shaft and gudgeon at R. The iron should 



For transmit ling the power of the wheel, 
fasten a gear wheel tu one end of the shaft 
outside the spokes. Probably the best means 
is to secure ait eccentric disk or wheel to 
the end of the shaft and use a wooden pit- 
man or connecting rod to apply to Hie ma- 
chinery above. The power developed by 
such a wheel depends on the volume aud 
fall of the water, 

■ > *» 

FILLER FOR HARDWOOD 



Make a very thick paste of boiled linseed 
nil and powdered starch; add a little japiili 
find then with oil of turpentine reduce to 
working consistency. For dark ash and 
chestnut, add a 111 He raw sienna, says the 
Master rainier; for walnut, add burnt um- 
ber and u little Venetian red. For white 
oak or white ash no color is required; for 
other woods, use enough color to cover the 
white of the stare h. Apply with a brush 
or rug; let stand a few days, then sand- 
paper. 



A grease spot on wood can be removed by 
using n sail peter or a thin lime wash, then 
iE using with clear water, If necessary, re- 
peal the process, 



f 



p n P V 1 . A R MECHANICS. 



345 



REPAIRING CHAIRS 



For repairing rlisii.s and < »t I h^t light arii- 
Cles of furniture., there are several little de- 
vices tluil tuny be purohuaefl at l lie hard- 
ware si ore more rhcaply than ihey nil) he 
made null thus insure a m otor job. 



VALVE OPENING AND CLOSING 
DEVICE 

A V:l I vo Unit lun.l 1<i be opened several 
lilues every day was very diffieu.lt to gel al, 
being li] the position shown tU the sketch. 
A eon'esiMJlutmit of Hie Kngmeers’ Kevlew 




Tile Dowel Fastener 

Among ilieso, sa ys the Furniture Journal, 
is tl ie dowel I'aslener, a si no 11 barbed piece 
of Steel which is driven 111 beside the 
dowel pin and prevents Ms coming out. 
Mending plates of steel with countersunk 
holes jut? convenient, also and for hnldiug 
legs In e h;iirs n piece of steel with a sharp 
point for driving into the chair leg mid a 




Val%'€ Opening anil Closing Device 

lolls bo tv be rigged up a device by which 
ittc valve could be opened or Hosed wit li- 
mit climbing up to it on a ladder. 

A wooden wheel, flanged, was turned and 
bolted to the valve wheel us at (\ with \\- 
Li i. holm, having tin.- heads cut off and bent 
in t lie shape of a honk, In order to lap 
around the arms of the valve wheel, A 




Corner irons for Ifradftf Chair Legs 



screw bole to fasten It to Ihe seat of the 
eJialr is provided. There are various sizes 
and shapes of corner irons for strengthening 
weak places . 

+-*-+■ — 

paste that will not sour 

A paste that will not boui 4 , says a corre- 
spondent of the Master Painter, is com- 
posed of 3 qt fl»Lir t £ leasj nfuis powdered 

a turn and H teaspounful powdered blue 
vitriol. Mix in dry slide and ittukc In the 
usual way. Safe to make up a barrel oC 
this paste at u time. 



length of Vim rope was wound around the 
wooden wheel, giving It enough turns In 
open or close the valve wit hold having the 
rope bring upon the part of the valve in 
which the pulley was fastened. Small pul- 
leys, 1>, ]>, were suspended from the beam 
by screws and the rope passed over these, 
as shown* to bring i! down within easy 
reach and prevent its running off the pulley. 
An endless rope was used and by pulling 
ooe way or another on ii the valve can be 
opened or Host'd as desired. 

-**» 

lias your hoy a ropy of "Mechanics for 
Young America”? Only 25 rents. 
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ANOTHER AUTOMATIC FURNACE 
TENDER 



As nearly nil furnaces have a lever, B p 
Fig. I, to Host! the draft tint] upon the check 
when the steam reaches the point set for. 
Fig. I will tie easily understood. 



TO SOFTEN DRIED PUTTY 



Putty lliiil 1 s i k >• dried hard ns rock can be 
softened tjs I'oilows: Pound it with a com- 

iui>u hammer ou a smooth, hard surface, 
Juki a little linseed oil and. it can then hi* 
worked with the hands easily ami will be 



J h 
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The arrangement in Fig, 2 is intended to 
tie placed at about the point J Jn Fig. 1, It 
consists of mi upright 1 in. hy 3 in,, having 
a slielf U H on which the clock is to lie set, 
nailed to It The levers. K and F t are both 
of hand iron* though wood could he used 
If preferred. A slit is sawed in a small 
spool, so it can lie pushed on the alarm 
wind and the apparatus is then set as in- 
dicated, the lever B being placed under the 
outer end of F, the alarm set for the time 
desired, and a smalt string run from F to 
the spool on the alarm at I. When the 
alarm goes off, the string pulls F from K 
and E falls In t\ perpendicular position re 
leasing )h thus closing check. This device 
cun be rigged up in two hours, is simple 
and one ran always he sure nf a fire.— Con- 
tributed by H. E, Gregory t Waver I y. N. V. 



WATERPROOF CEMENT RECIPES 



L White lend, ted lead and boiled oil 
mixed together with a good slue to the run- 
h latency of putty. 

2. Dissolve t osc* powdered resin in 10 m . 
strong ammonia and add 5 parts gelatine 
and a 1-part solution of acid chromate of 
lime. 

3. lor a waterproof paste cement, add to 
lmt starch paste one-half its weight of tur- 
pentine and it small piece of alum. 

4. For lining cisterns* make Into a paste 
with hoik'd oil, 2 parts each nf powdered 
brick, quicklime and wood ashes. 



as good as when fresh ■ foil I rilnitcd by TT. 
X, Fund, Topeka. Kan, 



FORGING A LUMBER DOG 



The lumber dog shown in the sketch is 
made of steel %x2xl!3 in,, punched at one 
end and drawn out as If for sharpening n 
chisel. It is then bent about two- thirds 
of the way round and the buck drawn down 




Forging u 1 . u, ixi hi.- r Duj[ 



as thin ns passible, hut stilt leaving the 
point full width of the steel, or % hi* This 
kind of dog Is cum in only used in Oregon,, 
says a correspondent of tin* Blacksmith and 
Wheelwright. 



TO DEODORIZE BENZINE 

To 1 gsil* bouse I up add 3 ok. quicklime* 
Shake well; let lime settle; pour off and 
filter the benzine. 
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AN AIR-BOUND PIPE LINE 

Some time ago I Juki a tine of 4 in. pipe 
about 3,GD0 fi, long, saya a correspondent 
nf hotter. Tin? first 1,000 ft. gave me ft 
fall of &30 It.; the rtst of it was compara- 
tively level. A x the pressure was not re- 
quired and some of the pipe not very good, 

I (ltd not put in auy vnlve, but piped direct 
to a tank having a large enough overflow 
to take (‘are of gov excess In case of the 
mill shutting down. When everything was 
completed, the water w ns turned in, and 
after waiting some time we wore somewhat 
surprised that no water came to the mill. 
I had laid a similar experience before, but 
never when i it ere had been so much pres- 
sure, mid was inclined to think something 
had gotten into the pipe. However, I took 
a sharp pick and hunted the high places. 
When I found one very prominent, I stuck 
the pick into it. After hading about a dozen 
of ihem, the water come all right* I have 
since lowered the high places when possl- 
hla, and put In peteoeks where l could 
not level the pipe, and have had no more 
trouble. 



STEAMING OUT SPLINTERS 



When a splinter lias been driven into the 
hunt! it can be extracted by steam. Fill 
a wide- mouthed bottle nearly full of hot 
water, place the injured part over the mouth 
and press It slightly. The fiction thus pro- 
duced will draw the flesh down. And hi a 
minute or two the steam will extract the 
splinter, also the inflammation. Try St ami 
be convinced,— Nation nl Magazine fur June, 
-+-»-* — 

HOW TO RESPOKE A METAL 
WHEEL 



iv heels by the following method: Place 

the spoke in the vise with the inside of the 
wheel up; place ft short block of wood 
against the hub above the spoke and strike 
with a G ib. sledge. One blow will bring 
it* A piece of felt will protect the paint, 

4 -*-+- — — 

HAND PUNCH FOR SHEET METAL 



This device for punching holes in sheet 
metal is extremely simple and will be found 
a great convenience to those who possess 
no punching machine, says a correspondent 
of the American Mm chin 1st. The guide con- 





sists of it bit of steel doubled over with ft 
free hole drilled through the ends. The 
illustration is self-explanatory. 





For a threshing machine wheel, %-ln. iron 
rod is the stock to use. Tut the spokes \/ 2 - 
in. longer than the required length and up- 
set them in the hub, marking each one so 
it will he put ui the right place. Cut 
threads at the outer ends of the spoke# and 
use jam -nuts. 

Drive the spokes in the huh and true tip 
the wheel with Jam-nuts, tapping the spokes 
In the meantime. AVhen true* head the 
spokes mid see that nil the nuts are tight, 
A correspondent of the American Black* 
smith sal's he respoked a wheel of a EJO.GGG- 
lb, threshing machine in this way four 
years ago ftnd that it is solid yet, 

Spokes can be removed from buggy 



That device that saved yon so much 
trouble the other day would help your 
brother mechanic, If he but knew about it. 
Send us a sketch and brief description, 

— — a ■ » — — — ■* 

A blueprint is ready for washing when 
n slightly moistened Anger touched to It, 
loaves a mark nearly purple* 



Coal containing a large n mount of car- 
bon gives the best heft t ; the oxygen being 
combined with hydrogen as water Is of no 
value. An excess of hydrogen in gas coals, 
however, la an important Item In the pro- 
duction of heat. 
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HOW TO MAKE AN AUTOMATIC 
BAGGER 

The sketch shows an automatic bugger 
for elevators ami mills t U si I will li E J [hive 
hap* in succession without attendance, 
The device is very simple \n construction 
unil works as follows: 

The stuck falling through the ventral 
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Automatic Bugger 

spout Fills hug No* 1 first and hacking; up 
In ihe spout forces valve No* 1 in the spout 
lending: to hag No, 2 up and tills No. 2, Ob- 
serve that valve No, 2 is higher than valve 
No* L When bug No* 2 is filled, the stock 
will he fit suitable height to lift valve Nfi* 
2 and till bag No* T The stock is thou Shut 



off i m if l empty bags replaced for the Idled 
ones, — (.'on t Hhuted by i\ s. nuniiiJrcgu f 2fht 
Forsyth Avt\. Detroit, Midi, 



RUNNING THE LATHE WITH A 
MOTOR 

The ;ieeuiiipimyiii£ Illustration shows how 
Eugene J 1 . Tin tio + Jr., of Newark. Ohio, cmn 
oeiUed up i sum II footpoveer wood-fuming 
lathe with a ;Vhp* deetric motor* The 
3a Hie treadle. T, was dUeoijneefpd Cram the 
fly iv heel, ei] id ills- flywheel Weis then belted 
id the motor, Jl. On the base of Hie motor 
was mounted a one-peSm swiicli, s. which 
weis connected Up as iadica IccL 

A small pulley,. p t hr^e enough in turn 
eu the place w’hci'e the driving md works 
oti the treadle. T, was made and put in place 
ami ft cord, O', was run from the switch, S, 
through a si raw -eye, K, imdcr the pulley 
and up to lla i bed of Ihe lathe, where it was 
f listened at F. When Ihe front of the 
treadle is depressed it pulls oil the cord, 
0' t and opens the switch. The switch is 
closed by another nml, n, running from 
the switch r| irect to the pulley where it Is 
fastened *u the side of the pulley. This 
string must be ki "{) l tight to give safisfAC' 
lory results. The switch may be obtained 
of niiy electrical dealer and should have a 
Ijj or 2-hi. spark gap when opened, Tim 
ammgeiueiu has been in use two years 
with no reimirftj excepting new cords. 
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Jlolor Central ter n>r Lathe 
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A HANDY SCAFFOLD BRACKET 



In tilt" scaffold bracket illustrated here, 
A A are piece* o f 3x4 ; I' H, piece# of inch 
bnnnl, and C is a long pole used to eWate 
the bracket to sonic high or difficultly 




reached part, r.f a building where it I# to Ik* 
used. The foot of the pole, says flic Master 
Fainter, may In* secured by a stake driven 
into tlie ground. ]'wn or three poles, with a 
board or more a cross, can he raised sinmha- 
hemisly mid u su fe f on (fold is up ready for 
use. 



HOW TO CUT AND APPLY GASKETS 



There ore a few simple kinks which, if 
observed in out tiny: mid Eipplying gaskets, 
will make the work much ciisier, says a 
cor respondent of Machinery. While cut- 
tiny the rubber, have a dish nf water .it 
hand end keep wet tiny the ranter. Excel- 
lent results may he obtained hy this meth- 
od on rubber gaskets 1 in. thick. A gasket 




will he much more easily removed should 
the joint break, if the flanges are chalked 
at the time the gasket is put an place. 

Where i iv fl flu iii^es cannot be separatist 
any great distance and ther^ Es trouble in 
inserting the gasket, place 3i between a 
folded sheet of paper as shown in the 
sketch, and il will go an mare easily. After 
seme of the bolts have been entered, tear 
out the paper. 



BABBITT JOURNAL BOX KINK 



A babbitt journal box with a brass wear- 
ing surface for either large or small shafts, 
nitty he made as follows : 

3 Live tin" brass nf suitable Thickness* and 
length U ir bonding around (he shaft, anti at 




the ( r oiilor nf the pinto drill and counter 
sink holes for soft metal rivets, having 
heads tliat project slightly, so the tilling 
of metal can take hold. The countersink Js 
for the small end of (he rivet. Smooth 
down to jit shaft, and in case of rlvels 
being too large, a tier landing follow up the 
dents near the rivets with gentle tapping. 

Where I lie shaft can be had nf suitable 
temperature the smooth plate ran bo treated 
in the usufll way hy soldering on the un- 
der side and near the rivets, Vffer tiding 
wilh tlie babbiti metal, IH cool and then 
file off any surplus bras#, Then, in case of 
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overheating the rivets will hold the brass, 
if the heads project far enough, This box 
may not be suitable for all shafts such as 
von it'ii 1 shapes* etc.— Contributed by August 
liinne, 93? Alameda Kb* Los Angeles, Cab 
+ ■ ♦ 

WANTS TROUBLE ALARH PLAN 



The accompanying skein h is sent ns by 
W. Will luma, of 100 Stork ton St., Hrnoklyn, 




N, Y., and is a plan of an electric gusdlglit- 
ing system of live burners, which he has 
installed In Ins bouse. Mr* Williams wishes 
to know how to connect a bell with this 
fcyBtem, so that. If there is any trouble on 
the line— a Bhort circuit or a ground— the 
alarm will sound. Can any one offer a sug- 
gestion? With the wiring Indicated the 
alarm worked for awhile, but finally 
stopped. 



HOW TO MARE GRAFTING WAX 



A good grafting was can be made by 
breaking up line 4 parts resin and 2 parts 
beeswax and melting them with 1 part of 
tallow or linseed olL When thoroughly 
melted, pour tlm liquid Into a vessel of 
void water. When it Is hard enough to 
handle, take it out and pull and work it 
until tt been] nes tough rind of the color nf 



very light matUIn paper. The wax may be 
applied hot with a brush, ways a bulletin 
of the Department of Agriculture, but care 
must be taken to avoid injury. If applied 
by hand, first grease the hands with tallow. 
Spread, the wax over all cut or exposed 
surfaces and press closely, so that when 
<■001 it will form a coating impervious to 
air or moisture. 

To make waxed string, put a bull of ,\n* 
IS knitting cotton into n kettle of melted 
grafting wax, En five mhmtes the cotton 
will be thoroughly saturated and will re- 
main suitable for use indefinitely* 

— — — — — - 

5HADE FOR ELECTRIC LIGHT 



Procure a piece of tin of suitable kiw and 
strike out a circle on it about 8 or 10 in, 
in diameter, and a smaller circle \y 2 In, In 
diameter in the center of the first circle, as 
shown hi Fig. 1. Cut out the targe circle 
with a pair of shears and cut an opening 
iu It, as shown at A, Fig* 1. 

Punch out the center circle by means of 
n punch and finish It round with a file. 
Fold the edges together and solder or rivet, 




as; In Fig* 2* To adjust the shade to the 
lamp, put the lamp up inside the shade, so 
that the end tlmt screws into the socket 
projects through the opening at the top 
and then screw the lamp into the socket* 
The large part of the lamp will prevent the 
shade from coming off I Fig. 3.) Such a 
shade Is cheap, easy to make and answers 
all purposes The exterior of the shade 
may be painted green if ties I reck— Contrib- 
uted by tV, f. Slattery, Em* worth. Pa, 
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HOW TO MAKE A TOV BATTERY MOTOR LIFT A I0*LB. WEIGHT 




The materials neressary are a small bat- 
tery molar, three or four colls of batteries, 
an okl clockwork, and a board about 12 In. 
long and C in. wide, Remove the main- 
spring from the dork work and make a ^lunll 
pulley nn (I fasten it on Hie axle of the 
v mal lost wiled in the median ism. 

Fasten the dock work on one end of tin* 
board in snob position liars t the Ip rye wheel 
nil) project over the edge. Place the motor 
on the hoard about C in. from the clock - 
work and connect the pulley of the motor 
with the pulley in the clockwork by a 



TO RENEW OLD DRY BATTERIES 

Sletnove the paper that covers the odi find 
knock several good-sissed holes in ihc sslnc 
slid!. Place the battery in u glass jar, till 
it hvo-thinls full of strong sal ammoniac 
tor suit) solution and connect the terminals 
to whatever apparatus the current Is to l>e 
iuwhI for. A few drops of sulphuric add 
(jiiickens ami improves the odium The out- 
put of the cell will be nearly as great ns 
when the battery was first bought— Con- 
tributed by (\ W, ArblM. Austin, Texas. 




string belt. Now fasten n piece of strong 
cord or dialkliuc to the axle of the large 
wheel of the clockwork and put a weight 
of about 10 or 12 lb, on the end of the string. 

{’sing three or four batteries, the motor 
will lift the weight up In the level of the 
clockwork without difficulty. This experiment 
demonstrates the power of gearing,— ('on- 
trlbutWl by W. L Flattery, Ems worth. Pit. 



WEATHERPROOFING FOR TENTS 

Dissolve 4 ok. sulphate of nine in 10 gal. 
water; add 1h. aabsoda : stir well until 
dissolved and add P ok, tartaric add. Put 
t he trad ('over in this solution and let lie 
24 lirsi. Take mil (do not wring it) mid 
bang up to dry,— Sun pH's Hand book an 
Painting. 
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HOW TO MAKE AN ELECTRIC FURNACE REGULATOR 

We have a furim.ec in mi r house and u pan in place by the release A. Now i js n coll 
of i.i i y work encli evening la winter was to of wire from a door bell. R is an armature 

go down ia the basement at 9 o'clock, till the which works A on pivot 3 M is a 1‘ tube, 

furnace with coal for the night and stay tilled with mercury. one end being eon- 
there until it was burning in good shape. needed to a hit IT liter glass flnsk K by tire 

then to close Ihe draft door. As this per- tube T, and the other end term in ales hi an 

forma lice requires from twenty to thirty overflow tube O, B is a liattery of three 

minutes I con eluded to make a self acting bichromate cells which are connected up 

device which would dose the draft and with the G and the platinum points 1—2, 

leave the furnace safe, without any further which are fused lulu the tMube. 

attention mi my part, after putting in the On fixing the furnace the iron piece II 

coal n n d opening It up in burn. As some takes position X, this being the norma! pofll- 

other boys may like to build the same regu* tion when draft door I) is Hosed, fin arriv- 

laicr I will tell just how to make one and lug upstairs I pull the cord ft, which causes 

how it operates. the piece it to become fixed in the vertical 

Referring to Fig. 1. you will sec u si might position by mentis of A, This opens the 
cord is at inched to i in * draft door of the draft door at the same time. Now when 
furnace D, and is run over the pulley F mid the furnace heats up sufficiently it causes* 

finally is attached to a sinalt piece of iron the air to expand in l'\ which causes the 

31, Tuts piece uf Iran is hinged to I. To mercury iu M to rise a little above the point 

the other side of H another cord tt Is Tus- 2. This immediately causes a current to 

tonodi which passes over the pu lley \ and flow through ( which in turn draws R 

terminates in any convenient place hi the towards it, raises A mu! causes H to drop to 

moms above. This piece of iron JfT is held position X. This shuts the furnace door. 
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Xiiw the furnace, uf ioiirse p cools down, thus 
causing the si ir in V lo contract mu! muse- 
queutly opening the f ircult through L, IT 
nt miy Time the furnace should overheat, 
tlu* mixing of A, on which is grounded a 
wire from n signed l*ell upstairs, will make 
zi circuit through the bell )>v me* xnn of the 
point 7, iiiiil wire lending therefrom. This 
bed also serves to tell me whether II bus 
dropped or nut This same dev lee of regu- 
lating the dm ft D enn he used to regulate 
t he diimjWj found on the eon I doors of most 
furnaces. by simply fusing n platinum point 
on the other side of M and changing the 
cord which is attached to D. A two- contact 
switch could also be inserted to throw eon- 
flections from 2 to ?>'. It would work In this 
manner: The dumper door, of course, which 
keeps a low lire, would he up Eu a position 
similar to l>; on the furnace coaling too 
much, connection, due to contract mg of air 
In V, would he made through 3 and V t cans 
lug H to drop, thus closing dour. This sim- 
ple device worked very well all last winter 
and gave me no trouble whatever. 




If you Cflimot readily procure a rtube, 
you can make one, as \ did, and the work 
is interesting. 

The r-tube is constructed in the following 
manner, A glass tula 1 Is closed at one cud. 
Tills Is done by holding the tube tn one 
corner of a gns dame, somewhat near the 
dark area (A, Fig. 2), and constantly turn- 
ing the tube, when It will bo found that the 
glass has melted together, Now. after it 
]s fool, n Pout 3 or 4 I lichen from tin 1 sealed 
end, the tube is held steadily so that the 
flame will bent one small portion (11, Fig. 
2). After this small portion Is heated blow 
into the tube, not very hard, font just 
enough to cause tube to bulge out. Allow 
In cud. Then reheat the small bulged por- 
tion. blow finite hard, ski that the glass will 
he blown out at this point, forming a small 
hole, Now insert about a half inch uf plat- 
inum wire and reheat, bolding platinum 
wite by menus of a smalt pliers so that It 
will be partly In the tube and partly with- 
out. The platinum will stick to the glass. 



m 

and If glass is siifDdeiilly healed oho will he 
able tu pull it, by menus of pliers, from one 
side of the hole to the other, thus sealing 
i he wire into the tube. Another wire It* 
sealed in the same way about an lueh from 
the tirst. Now, tn bend the tube, one tnn&t 
hold it, with both hands, eii the flume and 
turn constantly until soft. Quickly with- 
draw from flame and bend, just, as ymi 
would a piece Of copper wire. Allow to cool 
slowly. 

Hie several tubes arc connected with a 
short piece of rubber tubing. 

The total cost of materials for construct- 
ing the apparatus complete will not cost 
over one dollar— they cost me sixty cents.— 
Contributed by Id. C. Kopf. Lewis lost i tide, 
Chicago. 



HOWTO MAKE A SIMPLE FIRE 
ALARM 

A Are alarm which is both inexpensive 
and simple hi construct loti is shown in the 
illustration. Us parts are as follows; 

A. small piece of wood; J£, block of wood 
milled to A; S, S, two pieces of sheet brass 
about Vi hi. wide, bent Into a book nt each 
end; P p P, binding posts fastening the 
springs S, S, to block P. so that they come 
in contact at AY Is a piece of wax crayon 
just long enough to break the contact at C 
when inserted as shown in tiie illustration. 

When these parts have been put together 
in the manner described, connect the device 
In circuit with an electric boll, and place it 
behind u stove. When the stove becomes 
mu hot the wax will melt m the ends, allow- 




ing the springs to contact at i\ and the 
alarm boll wit! ring,— Contributed by .J. It. 
Fonistuck. Mei‘hftidcshnrg f Pa. 



A speed of 83 miles an hour was made in 
a test of an electric locomotive pulling a 
heavy train on the Xow York Central re- 
cently, 
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HOW TO MAKE A BELL TENT 

Cheaper Than buying a Tent ami Just as bood 



A bell t^-ni is easily made am S is 1 1 ] < -e - for 
lawns, ns well as for a boy's camping mil.- 
lib Thu illustrations allow a plan of a 
lent 14 ft. in diameter* To make such a 
tout, procure unbleached toiil duck. whit h 
is the very best material for the purpose, 
say* the Cleveland Plain Bonier, Make £2 
sections, shaped like Fig .'i, each 10 ft. G In. 
long n ml 2 ft. 2 in, wide :it the bottom, 
tapering in a straight line to n point tit the 
top. These dimensions allow for the laid 
or hipped seams, which should bo double- 
stitched on a maeMiie. The hi at seam sew 
only Cor n «Ufit met* of 1 ft. from the top, 
leaving fhe rest for an opening. At the end 
of this seam stitch on uu extra gusset piece 
so that [t will not rip, told bark the edges 
of the opening ami the bottom edge of the 
belbshflped cover and bind if with wide 
weld dug, f! hi. across and having eyelets at 
the seams for attaching the stay ropes, Near 
the apex of ihe cover nit three triangular 
holes S in. long and 4 in. wide at the bottom 
and hem the edges. These are ventilators. 
Make ihe tent wail of the same kind of 
doth 2 ft. 2 in. high. Bind it at the upper 
edge with webbing ami at the bottom wilh 
canvas. Also stitch on coarse canvas G in. 
wide at the bottom, and the space between 
tlie ground and the wall when the tent is 
raised, til] with canvas edging. Stitch the 
upper edge of the wall firmly to the hell 
cover at the jMiint indicated by the dotted 
line. Fig, 2. 

For the top of the tent have the black- 
smith make a hoop nf opbi. round galvanised 
Iron, G in, diameter, stitch the canvas at 



the apex around the hoop and along the 
sides. Make the apex hue a hood and lino 
it with stiff canvas. Nave the lent pole 3 In. 
in diameter, imulc. in two section*, with a 
socket joint and rounded n | flic top to lit 

into the apex of the Mil. 

In raising the tent, fasten down the wall 
hy means of loops of stunt line fastened to 
its lower edge and small pegs driven 
through them into the ground, Fig. 5. Bun 
tlie stay ropes from Hit? eyelets in the eirctb 
lur cover to slakes ( Fig. 5) stuck in the 
ground. I'se blocks, as in Fig, G, on the 
stay ropes for holding the ends and adjust- 
ing the length of the ropes. 



ENAMELING A BICYCLE FRAME 



Make an enamel by mixing 2 oz, burnt 
umber with 1 ijt, boiled oil, hinting, and 
Iheii adding 1 ox. aspliiiltiUm Keep the 
mass hot until thoroughly mixed, says the 
Master Fainter. Thin with turpentine while 
still hot. 

Fse a earners hair brush for applying the 
enamel and allow Et to set; then place the 
article In an oven, hake for six or eight 
hours at a temperature of 250 deg, F. When 
cool rub down with steel wool. Apply a 
finishing coat and allow it to bake eight 
hours at 2 GO deg, Y. Rub down with a soft 
rag, varnish and bake again at 200 deg r F. 
Heat and cool the frame gradually each 
time. Black enamel is easiest to apply and 
bakes hardest, hut requires a temperature 
of 300 deg, Colors can ho linked at from 
200 to 250 deg. 



A little borax added to fhmr paste will 
double its adhesive power, and keep it from 
souring, also. 



PO P U LA U M K c HA NlCS 



THE -ACOUSTICGIST BY WHICH 
THE DEAF HEAR 



Those j >eo|»l«. a who have long ago ri'lin- 
< pushed the delights of attending operas 
and concerts, and have perforce given up 
the comfort of church services, because of 
defective hen ring, are once more to listen 
to and drink in all that the norm til sound- 
loving human being enjoys. The “aconstl- 
eon" is a new apparatus, a combination of 
the telephone and the ni ierophone, bv the 
use of which the deaf are able to hear. 
Churches and theaters are already taking 
advantage of this important invention and 
in a few years every public hall of any 1m- 
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rereiver is able to hear music and 110 “ ser 
men. Tile device was first tried in the .Mad- 
ison Avenue Baptist church in New York 
and two women who had not heard a ser- 
mon in twenty- five years used it and pro- 
nounced it satisfactory. Now this church 
has many earpieces in use and other 
churches are installing the neoustloom 
The device was also installed in one New 
York theater. Four of the microphones 
were placed on the stage, Just behind the 
footlights. These were connected in series 
and all of them put in series with the 
small powerful battery that furnishes the 
current for the apparatus. Where several 
earpieces are connected to one transmit- 
ting device they are cut In in multiple with 




■ unrLcM- An; T,l#fJiDii, J-cyini I 



The Acoustic* it Installed in the JYlatitson Avenue Baptist Churchy New York City. The transmitting 
apparatus bon the pulpit in front of the speaker. The auditors arc listening through the earpieces 



porta lice will be fitted up with this or siro* 
liar apparatus for the benefit of partially 
deaf auditors. 

The acoustical! consists of si cup-shaped 

receiving apparatus, <wtoHx>ondmg to the 
telephone transmitter, into the open side of 
which the sound wave* enter, says the 
American Telephone Journal. The inner 
surfaces of the device are shaped to reflect 
the sound waves until they strike the cen- 
ter of a diaphragm mounted in the cup at 
right angles to its axis. Wires are. run 
from lids transmitter under the carpets to 
seats in any part of the auditorium and 
terminate in a receiver or earpiece very 
much like a telephone receiver, but differ- 
ent in construction, hung conveniently in 
the i>ew. The deaf person who uses the 



each other. Thirty -two men and women, 
who had ceased to attend shows because 
they could not hear, were enabled to enjoy 
the choruses in the revival of “Florodora” 
in New York by this ilicjins. 

A portable apparatus which can he car- 
ried by a mute Is manufactured also. The 
sound receiver is placed on a table or desk 
and the earpiece, which is connected by a 
cord, is held to the ear. This apparatus Is 
very light and convenient to bundle. 

* i» 

A submarine boat provided with strong 
grappling hooks operated by electricity is 
being tested for picking up articles at the 
bottom of the sea at Hen on. Italy. The boat 
descended 348 ft., at which depth the crew 
breathed without difficulty* 



PGP V b A 11 M E C I1AS I ( s 



S5t: 

LARGEST DIRECT CURRENT GEN 
ERATOR EVER BUILT 



The largest direct vuiTcul generator ever 
Imilt was recently ii fc^t Ht^l at :l lighting 
plant til { hieiniuith O, The machine is of the 
3.200 kw, engine type, 38 ft, in d hi meter. 
The commutator is ISO in. in diameter. and 
the total weight «f the genetotor is 350.000 
lbs, The enormous size of the generator is 



LEATHER RAILROAD TIES 

Leather ra il mad lies are being nsiii on 
! lie Kasdan government s-ri i 1 roads, report 
Herman papers. Tarred wood and inm have 
been tried Cor the purpose with unsat [stYic- 
lory results it is exported that the leather 
lies wilt not he affected hy air or heal, nor 
will they split when spikes are driven into 
them. 




^The Machine is Jfi Feet in Diameter” 



best appreciated hy comparing it to the 
height of the men near it. and who appear 
as mere pigmies. Our illustration is by 
courtesy of the Jtn I lock Electric Co. 



UNDERMINING THE ALPS 

Engineers of this eculnry have tile faith 
that can move mountains, Switzerland has 
another Alpine tumid project in mind, of 
which she has been dreaming since 1897. 
The new tunnel, if cut, would connect 
F nit I gen and Huron, passing under the Her- 
pes e Alps aed being of .great commercial 
advantage to the city of Herne. Should the 
tunnel pass under Lotsehbcrg, it would he 
liie longest in the- world. The estimated 
cost is 112.376,090, hut It is believer] that It 
would mure nearly approximate $1 6,000,00(1. 



NEW ANESTHETIC FOR THE EVE 



A new anesthetic called yohimbine Is pre- 
pared from the yul if id belle tree which 
grows in West Africa* The preparation 
comes crystallized in white silkllkc needles 
which are soluble In alcohol, ether and 
chloroform. Administered hypodermically, 
the anesthetic produces local anesthesia of 
two hours’ duration. Its most important 
use. however, is fur rendering the cornea of 
the eye insensible by merely dropping the 
solution upon lire part, It causes itching 
at tirst, hut in two minutes diminishes the 
sensibility of the cornea, and In ten main 
utes produces complete insensibility, with 
no pcrcepti I i]e effect on the pupil Of the 
eye. It dots not injure the tissues and is; 
not poisonous. 
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Earn from $80 to $125 Per Month 



WE WANT YOUNG MEN for Firemen 
and Brakemen* experience unnecessary* 
High Wages, Promotion. Positions 
secured as soon as competent. In- 
structions by mail. Cut out Cou- 
pon and send with stamp for 
full particulars to-day * 

National Railway Training 

School, 224 Boston Blk. 

Minneapolis, Minn, 




REPAIRING OCEAN CABLES 



Breaks in ocean cables are uf frequent oeMirrenuo 
ri»r j 1 1 j t h 1 ■ pnri autlona Unit are taken against I he in. 
Currents ami tide may fray thwm, (eehitTgn grl mllhg 
ever tin’ll] may rouse ji break, ami fatten the fislu r 
hk'h’h niiichnrs on the Grand Banka *1 d greot dnm- 
oge, A Heel mf 0 bunt 40 Tf?sselH Is maintained in 
keep the eablea of tls i* world hi repair, says the 
Marine Journal* 

Across the brd of the Atlantic are laid fifteen ra- 
blea, four arc "Mead," or mit of service, A break 
hi a cable is Imated approximately from Hie cable 
offices by menus uf sensitive Instruments which re- 
cord the proper working resistance of the cable and 
also the resistance of the portion hetw ecu l he olil i* 
and the break, Cable repair ships always keep up 
sic ti m and lie lit convenient |k>riN mu they > an salt 
Immediately upon order h, Besides t ln> large crews 
required for these ships they curry electrl elans nr 
repairers and ict]ierts F 

The defective cable Is cut by a mechanical grap- 
nel which grips one end and brings It to the aor- 
fare ami la then spliced* The captain must be 
very careful to locate the right cable Instead of 
getting hold of some other one that Is working nil 
right. Tills, Indeed, some! line v happens and entails 
great expense as well as indignation. The work Is 
expensive enough ns It Ik, It rests a day 

to maintain a cable ship and the cable used to mate* 
(he splice r'csta frnm ?75iC to per mile, nirl 

sometimes tis much as a ISA- to 300-mlle length Is 
required. One break on re-cord took 11S days to 
mend fit a cost of ^ rST5.0'>0 : a not her required S7 
days, costing $230,000. 



$ 15.00 

LIST REFRIGERATORS 

Factory Closing Out 

SALE 



Price lew than c«t 
to manufacture 

White JSflHtnoI Llnod, Eiao EdU«d 
Oftlvitnlzed Hteei Lined 

Charcoal. Granite Book Filling 
Cold, Air 0-paoe 

prices $5.00 to $8*00 Less than Department Stores 

SEHT ANY WHEATS C. O. D. SUBJECT 
nO APPROVAL 





Tolman Steel Range Co. 

60 Lake Street, Chicago 



you are in the market for any kind of machinery 
and don’t know where to get it, wtite r ; 

Popular Mechanics 




we restore sight 



GLASSES RENDER 
DEFECTIVE VISION 
CHRONIC. 

Write for our 

illustrated 

TREATISE, 

Mailed Fro© 



The Ideal company, 

23t> BROAOWAV, 
NEW YQttK. 



PlctlM* meal fun Popular Mefihihlkie* Ivlit’A writing AflirrUNlTS. 
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We Know 

__ AN& ■' 

You Know 

T has# cement patches 
ere constantly coating off 
Ibis hot weather, 0 ar ‘ 

Vul^niitrsnui only make 

patches slay, hut will 
mend cues acid holes id 
ci u i < r casings of so m tires 
joud aa new, 

GUARANTEED 

let oft toll you. Auk f<ir 
circular 



"STlTCJLlN-TrME” 
VULCAN1ZER CO 
TOPEKA* KAN. t U* 5. A. 



A NEW CURE FOR 

MOTOR PH OB I A 

FOUND I N OUR NrW f MAI OT. IJ * 

EvLfvrihiwa^oH iou *ndycur ruio 

The Motor Car Supply Co. 

1427 MtCHJ&aw AkEHUE CmICrDo, III 



Gasoline Engines 




CASTINGS 

A|' T 0 + MJUWM end STATIONARY 

A you in 
** the mae- 
kel for Gaso- 
line Engines 
or Accessor- 
ies? Wc con- 
efuet a r * a I 
Bargain Hace 
on these lines* 
Write til. 



’Bcofrftl On Reqmsf- 



L. W. GILLESPIE & COMPANY, pmrion, imp. 




15 Days* Trial 

on this £n£itie 

Nn vn.h pAjmeut rortuirRcl. "We? p-« y 
freight to an? jh unt within 1,071 mil pa 
of C’h i l'Sisc . herrk t'JnifH ■[uiiritntri‘4 
iur 1K5 duya, tL50 euehr 

Second -Hand Engines all Sizes 

McDonald & Erickson* 

36 VS i.'>t Ranif-.Hth St.. Chichi). 



MINTS ON GAS ENGINE IGNITER TROUBLES 



The essential to u good fippi’k is Ihat a good con- 
tact rLui tl Ire made before the contact jHiiuti* are 
forced apart, 

la practically all make and break Igniters tbr 
movable electrode passes through au Iron or a bronze 
hit-dilug and the current must puss from this* busk- 
in g bt tkr- nxiiS of this electrode before reach In g the 
contact poi u t is, aiiys Gtts Power. 

Under certain conditions the contact between the 
outer stem and its bearing, i- e. f wlila Hie me lul of 

I lie engine, may be no poor that only a very sum! I 
current could how; so that on breaking the emit net 
the spark is luo feeble to light tile gns r 

Oftentimes when this condition cxlsta it call be 
seen by shielding t!ic Igniter jnechuidsm fi'oni the 

I I gilt — if the contact between igniter Htetn and b ill* 
Lug Is very poor small sparks may often be noticed 
around the igniter partu outside of the cylinder. 

The cause of this trouble may he due to the pres- 
ence of too much oil on the igniter bearing; it Is 
however, more often due to wear and a poor 111 be- 
tween the stem mu! its hearings; for where the heav- 
ing Is jhjoi' the gases and burnt oil How through by 
reason of the high temperature which the stein 
reaches after a few minutes miming; ihe oil and 
siiot 1 Hikes on it forming with the "fire rust" a coat- 
ing that is an extremely poor conductor. 

Add to the resist a nee thus offered— that due to the 
iiceiilmLlAtlon of fresh or of burnt oil on the contact 
points propp-t, iuGldc the lyliuder an amount of re- 
sistance is easily reached which prevents the passage 
of enough current to give a satisfactory spark, 

Nearly ad make and break igniters od commercial 
engines are defective in design In that they penult 
of lids condition occurring. 

Tbe Igniter stem bearing Is one of, if not the most 
important beating on an engine. 

It should work freely — bn as near free from leak- 
age ami fret? from friction as possible. 

ii should always tie kept well oiled* 

AH of which conditions arc practically Impossible 
with a simple straight bearing or n valve-head bear- 
ing at the Inside of the cylinder. 

When the stem to flooded wlih oil a good contact 
is not formed for the current {for oil ts a poor con- 
ductor and when it completely surrounds the stem 
(be Insulation la absolute.) Yet when well oiled t.m 
Igniter works better than when the b aring is dry* 

Tim igniter stem should be kept cool enough not 
iiy burn rhe oil. 

Oil should he red to this bearing in ample quan- 
tity and regularly — best perhaps by a special oil cup 
of by force feed. 

The prevention of the loss of this oil and the 
keeping of the bearing in good condition could be 
obtained Ivy making a valve shn aider near t ie out- 
side eiul of the bearing or by surrounding the outer 
end with a stuffing .box and lastly a perfect metallic 
contact should be hurt — cither by soldering a flexible 
wire direct to the igniter stein- or to copper br"Sli 
pressed against tlie stem tit Its extreme outride end. 
Where such provision is prop rly male it will be 
found That nsn pie spark for alt purposes can be fur- 
nished with from one-third to onMuilr the buttery 
power usually found to be necessary. 




Steady light from an ordinary Gas or 
Gasoline Engine. Write for Bulletin. 

Rochester Electric Motor Co# 

23 FRANK STREET - ROCHESTER, N.Y., tJ.S. A. 

Ph'siM 1 im’Dllun Popolfur Meehan It: n when wrlilujp Advertise#!!. 



SPECIAL — 

QAS ENGINE GENERATOR 




1 



WEBER GAS POWER 

Would you be interested if we could prove 

Suction Gas Producer 



to you 
i that our 

and Producer Gas Engine 

would pay first cost in the saving in less than 
one year? 

COMPLETE PRODUCE B PLANT 

Read the names of Wise Power Users (partial list only) using tias 
Producer Power Plants and saving $ 




Pound 
fi P, 
Hour 



Charcoal 
Anthracite 
Pea Coal 
Coke, 
Lignite 



Write to 



all of \ 



them 



lirookK Elevator ('«>, MlitneftpoUs, Minn., 1U5 II. P- 
Hrrmwlllii Elei-trlr Uwlit * Hernsnsilio* Mn., II. P* 

rien-p EtfHftrlf Li* lit CtPn, Fierce* -\ek, WJ ||, P. 

Regent 8b« Co., Omaha, Neh., .TO It. F. 
iMnly Holler Mi IK Purdy, >!«.. 5€ M. I\ 

(iiiLUiii Elerfrlr Light OiKbilll, >[«., -TO II. F. 

llunkiM'.-TT i ll K Um? * Cfmp»t Co,, St r Louis, Mo.. (tO if. F, 
.Mining Co-, El Om, MfX. r Ifl'lf 100 If. P ■ 
iMJlJo OgiliaIIji, Fairml, MeV-, 125 H. F. 
f\ E. IlerfUiiH. New York, Sff. Y„ 125 If. F . 
rise Gamer tit., H. Worth, Trim, CO II P. 

Archbishop’* Palate, Oatwrt, Mh m Ifi It, F, 

Somirn Mining A Oevelocwn™* r»„ >'rt«iz»l, '*•**., Sfl H. F. 
\ CiiA'^tir Miirhurif, HermoNlLlu, M#x,, 1C 11, P* 

7 H. P* up-^Suitable for all Power Purposes 



WEBER GAS AND GASOLINE ENGINE COMPANY 



BOX 35S, KANSAS CITY, MO. 



NEW WHITE PAINT TO COnPETE WITH 
WHITE LEAP 



A new white pEiJut which suit.! to uxetd whit? 
lead In covering power, smoothings of aurfaeib ilurn- 
Idlliy a ltd rliciipiie^s him been paten ttul lu Ger- 
many. In Us, [i rod noili hi, Uiirn l 11 ii to rout (Unlit, i; niisu- 
lieda, is sjii uL-tti od with i.i hydrocarbon and tired 
until nil tlio carbon 3^ burned. Tin,- LLiUtortill is Ilian 
ground il EJt- el ml hi ton'd ready for t reel fluent wLtIi 

llns or u flier *n|H)tiiJfolde nils, fills pnHd Is 

fiiibl in dry ijuhkly without driers iiml to liu mi* 
affected by light, jjininoidiin sulphurated hydrogen or 
sill [dl limns iriil. A f Irf some mouths tile pjiiut lmr- 
dens like euatliel, possesses a dull .flloss, does tiul 
blister In tbo f~nii and is washable, 



AflERlCAN COIN FOR EUROPE 



Si n pf it seems to I jo determined thill the* nxpehdl- 
tun- of Amei'Li'iins who Bin tu Europe for the sum- 
mer a vera sues sfl.^tiQ for each person* It follows 
thru $2 i> (i.O Oil .000 of tin- so-called balance of trade 
of $40 0,000,000 UiEtJ ye nr will he rover od by l hose 
foreign voyageur*. Tbe rush to Europe Hi is year Is 
breaking nil records. TLe number of lira! and sec- 
ond tins s tiLLs-^E'Ti^ers who have already been cur- 
ried across Is tf.0,<hbL Thirty tliousnnd more win go 
hi July, and the total for the season Es estimated at 
2 U 0 r a orj. — Ha rt ford T 3 ti i es . 



Ivin? Oscar of Sweden oner passed throti?)i a small 
tf>wiu festively doeornted In his honor. One stone 
building liore ;j large transparent liiAnrtl, Elmcr|beiI T 
"WelrouiOt Tour Me jest y “TTi’tiat hotisi* [& thatV 
nskei! the king. "That Is the town prison." was 
the answer* W heron pun 3iLs majesty, laughing, 

Hflld: "That is rathiT too mu til polUeness," 



Convert Yo ur Bicycle Into a Motorcycle 

Wohav# a 13£ Jf. P. B ke Motor. 
Wo sell the *etof cisttiigii 1E7 EA 
& iJrawiaga fur T 90 S model 'P* 

\V fml ao hflwo a ? Mj H, P. Bf*t nf rit*tin 4 H 
Send taarop for catalogoo Ond full yur 
tLouL«n. 



ELKfU MFC. A SUFPlV CO., 
st. Paul . * - air^N, 



Harlow’s Perfect Canopy 

I I THI MOBT DSSTRtBLK UUffOE CAN OPT 
STORM COVER EVER MANUFACTURE!*. 

AljiLH.liiE.jjij ftnd disjiria*eviDp. Bond for Catuloa. 

pAR LQir CAKOF¥ COq JftnetvUlo, Wiactmaiu 





Motors i Castings 

A complete lioa from 1^ to 1{! 

Ji 11 *, , Iuf Bio vein, AutoraobLlo, 

MftrE&e OF Stncionarr. A] no at. 
e iL-hu.h|>' motor out ht-R and Com, 
pJete MQT0ft-0¥CLE3. Bund 
win nip for (satalogao. 

STEFFET MFC. CO., 

I^roivti iiJiU 1 euiKKk jSt*., Ftillad«]i>hLa r Fo- 



U/ye MIETZ <&. WEISS 

OIL ENGINE, Stationary and Marine 

1 to To h. p~ - " 

128438 Mott St, - Now York 




Gasolene 




Flea up meat Inn rupidnr Mei-lutuku when writing Advert Iimtu. 
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THE WONDER GASOLINE MOTORS 

HOST SIMPLE AKD EFFICIENT OUTFITS ON THE MARKET 

N O valves, gears, et c,. to get oui of order. So slmplf that a child ran operate thorn. 

•Ju^t the thine: Tor the farm, shop, cottage. Hcclric light plant, or wherever a 
a toady and rclubie iwwi-r is required Our H. p, marine omftt is witliftut an 

equal rarlles are getting better than 8 miles "per hour from them. They furnish 
more power for less money than any other motor on the market. Prices will sur- 
prlitr. Write to-day. Tf-Jl ns ‘■vtitfL you want to operate and Wu can save you 
money, tjullita up to 5 Hi. P. Rescript ive ciitsiiogTir free* 

THE B. M. CORNWELL COMPANY, 408 S. Salma Street, Syracuse, N. Y, 



SHORT MAXIMS FOR THE SHOP 



NEW MECHANICAL SPECIALTIES 



Tile follow Eng Hiijis nrr gathered from the editorial 
miluuins uf a re ecu t issue of the Woodworker: 

The day of the wood butcher may not be entirely 
over yet, but the demand For Ids work Is certainly 
getting very Untiled, 

* * * 

Tin* foreman who lets his work run him. Instead 
■ i-r running his work, is in fur a mighty hard raw 
instil In* r-hii ugos this condition. 

* i * 

A shaft out of Hsu* may uoi hi tract n* much at* 
tenth'll ns .] pulley opt of balance, but it generally 
usivs up more pnwer In the elid. 

* * i 

Th OUI ns A. Edison Is credited with saving Ihat 
reni genius is in tide up nf three parts Inspiration ami 

nlni'T.v-sevun piuia perspiration. 

* * * 

The fore in an who ilOf-s not think It uereswrtry to be 
on ha ml ill the factory when the whistle blows In 
the morning. is no I likely to moke a very pronotmctl 
success of Ills business. 

* * * 

The limn who is always asking ids employer for 
more money may get Mien 1 first, ldlt the man who 
gms ins wages* advanced without m siting for It Is the 
mir that will stay kmge»t + 



TRAVELING COURSES OE INSTRUCTION 
FOR FIREMEN 



Three years, ago tho ministry uf commerce and 
trade In Germany Instituted ■■traveling courses of 
Instruction for arc men” with the object both of 
preventing smoke rind securing a safe and eromj-ml- 
i hI treatment nf stun m boilers, The lust ruction ■ * 
lioili practical and theoretical, ami 1* given by an 
urad phi I rally t till lied engineer and n com pet cut fire- 
nun], The course covers 1 i days* and more than 
fold inf'll have been benefited by It, The smoke 
imlsmiei' and Its remedy Is largely lit the hands of 
firemen. 



EGG MEMBRANE HEALS 



Egg membrane placed upon the surface of wounds 
is declared by l>r r Amut. of Tali*, to have a heal- 
ing effect and the treat moot to be followed by fa- 
vorable results. S*lM or eight pieces of tile mem- 
brane lire npplled to a burn or ulcer, then It 3s 
covered wilh tin hilt and fastened with dry anti- 
septic bandages. When 111 about four ciaya the 
bandage Is removed the wound will present a 
healthy growth “3' grnnui sit ions. The membrane 

iiulr grow iti wllli the tissues or It may not adhere 
at nib 



AUTOMOBILE WASHER..- Consists of a spray 
Tug rnm/ie lilted wdtli hooked rods which hold u 
sponge in. front uf the splay. The tiorzle !;§ attached 

to the huso in the usual 
way ami a ring to which 
the rods are jointed is 
moved toward the tip of 
The iinfijile spreading | hi* 

hooks apart. The sponge 
la then Inserted rind the 
ring pushed inwards It 
bringing the rods together 
so that they In ild the 

sponge firmly, and are 
burled hi the sponge m 
they cannot scratch the 
paint. The water Is then 
turned on and the machine 
washed without getting 
tlie bauds wet. A woolen 
sponge Is provided fur the 
device, as It Is more last- 
ing than the animal 
growth. 



REFRIGERATOR BASKET. — For automobiles, 
Jl-dimuoih, hunt era and picnic par [lets. Basket la 




Refrigerator Lunch Basket 

l bird with asbestos and met at and divided into two 
conipurthacnts, on a of will els will eontnin isu iHcien t 
lee to last fiil day. 





BUY A CAPITAL GAS ENGINE 

And you will not $it up nights worrying about expensive power, 

Onr angina* are beyond lb* flt»nd«Td **t by older fas oagine builders and no on* 

irho i> looklcf tor tbe beat ind moiT economic*! pow*E ifaould buy inr angla* 
without 11 rat fa vrttlfiting the merit* of in* Cipltil Engtaa. WHia for Catalog F. 

CAPITAL GAS ENGINE CO** - IndianapolU, Ind. 



Flewse mention Popular Mechanic!* when wrltJuBT Advertlnen, 
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Simplicity is Desirable 

hut ovi^ry cuirtiif* In work properly jmtid have i\ governor. air valve, 
fuel valve. Igniter nml exhaust valve. h#s tiH-.sv b<N> 

rwai'v parts atid no more, Further, nil ttoefle working pans are 
located at tlio engine head and nn the outside, easy of a, ‘™ S! J f4 ’ 

h if pec Hon and cleaning — not hidden away behind lly-sviieel : aiul 

In other ioneeeRfllble plates- a small point perhaps, but Important 
to the man who takes care of the engine. 

OTTO GA5 ENGINE WORKS. PhikPa 



STANDARD DF THE WDRLD 




APPAREI. DISINFECTOR. — A French invention 
for disinfecting garments which have been exposed 
tm rr m m glens diseases. Tiie sltsEnfeering liquid Is 
placed Eu the upper com part moot nnd the tup sere wed 



Disinfecting Apparatus 

tightly. An ;i Ice he! lamp placed I in mediately below 
quickly geuei'j-iti's nfecm whlrh Is forced with con- 
siderable fiower front the nozzle of the spout. 



Dynamo and Motor 
Bargains 

We carry in stock over 600 machines 
In all sizes from M to 100 horse power, 
both new and second hand, nil guar- 
anteed* Small factory equipments our 
specialty. 

NO ONE 

Can sell you a first -class machine for 
less money. We repair all makes* 
Send us your inquiries* 



Guarantee Electric Co, 

CHAS. E. OltEGQBV. Pres. 

153 to 150 3. Clinton $t.. 
CHICAGO 






FairbanKs-Morse 

Jack- of- all -Trades 

Gasoline Engine will saw more wood thau 
any other 2 H. P* Gasoline Engine, 

It is sent all set up and ready to ran, 

_A w arded Gold Medals at World's Fair, 1004 

Cuf out complete advertisiment and send fa 

FAIRBANKS, MORSE 6 CO.. Monroe St., Chicago. III. 



iff ^ ' I aser *‘ L ‘ 1 i d me 1 1 1 usira t ed, Caial osrue No. H 4 49Gsrq | i n« K opines. 1 m ay want 

ijn ine to rim . ... 

1 Name.™ Street Nq.,.^,„ , 

]| Town. — _ State.. 





“Quick Action” 

IGNITING DYNAMOS and 
MAGNETOS 

Tho meet Bailable Spark&n on the 
Market. 

Take the Place of Batteries. 




Jump Spark Coils 

FOB ALL PURPOSES 

Blnule, Danbln, Triple nnd Quid' 
raplo fur Stationery K twines 
A u taniob Lies. Gu a ra at«cdl In every 
pnuicisUr. Fin* V IbratOK 

BT.yj} F''W r*T*lOGL r E D. 

THE kN0|ll.lXX IIF10FMAN Mffi, COMPANY 

HirtTYH HENt!, l\D. 



SIMPLICITY 

GASOLINE ENGINES 

Vertical and Horizontal, 134 to 
ISh.p, Sutloaahefl, portabtes, 
Pum ptnir Oul tits no d Set wi ngRitfa. 

GET OUR PROPOSITION 

and pm tii Eoji 11+ 1 

Wi'itern M ill lentile A r flre j- Iren JU f*. Co. 

1B4 Olia&e Street, MiJwiiufce* , Vf k$. 





Bargains 

IISI ISA O T O R S 

Electrical Etpairlng nnd Construction 
tiEND FOB 13 Ait GAIN HH KET 

PEERLESS ELECTRIC CO., 

1*1-143 So. Clinton St., 
t I’lioi!e Main 1035 Chicago 




— r > — $5*0 0 flock - * ■■ - 

fSNP P0» pjU4TK:t7UAHn 

WALSH’S SONS ® CO., Newark, N. J. 



Eldrsdge Battery Volt-Meter 

Rwdln 5 Cl to 3 Volt* in ™ Division} 

A convenient and. preet Leal instrument 
tor those frlta uimj Frimerj and Htoni^u 

Eltl ljr[-c I. lu n-nfl piLL 40 TAT In u r, ill of jt LtfUirj or no* 
hit nf “lljtnfl iuctfri . la I T.iT '.iiltiH'. lirirl. Tf irg, 

rmisbla itEOBf MDtUlpnHt. . , P T i t (J | 4 , 

fimm QfGTHC MfG. CO.. Strl^Mli Mass. 




S PEC HI MANUFACTURING 

Dies and Stamping 

T O 0_R_D E R - - 

SPECIAL MACHINERY, MODELS 
EXPERIMENTAL WORK 

DROP FORGING DIES AMO DROP FORGINGS 

Hardware Spec kiltie-*, ate,, Muum to 
Urdflr* S^ml ItAinpleH ur Dniwinp for 
Estf mAlfh Write tor Out Ucmklel;. 

THE GLOBE MACHINE SI STAMPING CO. 

til 3 HnmlltoTi SI , - Clovoloit.]. tililu 



BRACKET FOR TELEPHONE RECEIVER. — 
A lu-jKrkPt fur holding the telephone receiver to the 
eat while tnlkliij? fiver I hi" nhruie is n new conv^n- 
lenee Inv«ita4 i>y n Pennsylvania woman, The 
bracket Is adjust able to any height r<-cj;iii and \* 
mounted oil tin: Mopkunc stand near the laise, Tin* 




m ha uk portion of the joint carries n inay longs hav- 
ing a pair of anus fur embracing the receiver. The 
nrrmifromeiit pet-mils of the free ubp of the universal 
calling ami ringing-off a r range moats of the present 
telephone system. 



CASH REGISTER DEVICE. — A new attachment 
for cask registers to prevent may elmnee of mistake 
or t a I no registration consists of mi electric display 
device by which the amount of the sale is Hashed 




mil hi II hi ml i in ted characters a I Rome distance from 
ike register. The dollar sign and the period burn 
■wd biliously and the numerals nre operated by vary- 
lujf Ike cf.mtn ets, Whenever a purchase Is rcglMeml 
the amount pf flic sale Is flashed out. 



Plfflw mention Popular Mectiaairs ^3 lien welling Advertisers. 
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A $30.00 FILTER FOR $10.00 

This Filtering Outfit la & Oodaend to evor,vbod3 T in the Ofiice 
Factory r or Home, and is worth throe Limes the price asked. 

Device a II read j to attach to faucet se tit ei press p repal d ( E as t of Rocky Mountain s) $ I O * 

R. C. BACON CO. 

43 Michigan St. Chicago. 

MANUFACTURERS OF Metal Specialties, Pure Water Appliancu Special Tools and 
Machinery MetaJ Moulds and Patterns, Punches ind Dies. Tin and 
Aluminum Boxes. Light Press Work, 



ELECTRIC MOUTH LAMP for dentists enables 
the making of gold Hilling at night Ht* cm dark days. 
In fact, by use of flie removable mirror attached to 
the lamp q much stronger light is focused on the 
rnvity than obtainable at any time with sunlight. 
The lamp Is placed In a holder About the nizc of a 
lead pencil and will burn 8 hours steadily from one 
cell of dry battery. Lamp costk $3; new batteries 
40 cents each. 



POROUS PIE PLATES. — Made of wood-pulp nnd 
Intended to replace The tin phi tea widely In use. The 
IMirous plate 3s fa Ed to absorb the futs from the bot - 
tom crust of the pie, ujnklug It Less Indigestible. 
Cheap, and being to rued out at the rate of SCKXOtW 
per day. 




INVERTED MANTLE GAS LAMP, -This new 

lamp Is bring used to a 
large extent by the gas 
companies of London, It 
[rives an exceptionally bril- 
liant light having the ad- 
vantage of a glnus mzzntle 
rest, thus reducing vibra- 
tions to a minimum, and 
prolonging the life of the 
mantle. 

The Plumber nnd Deco- 
rator. London, atfttes the 
lamp Ls known ns the 
H, Bin!tE Inverted Lamp" 
and Is quite attractive In 
appearance. 



LIQUID RUBBER GLOVES.-For surgeons or to 
protect the hand* white performing housework, etc. 
Consists of a solution of rubber Into which tile hands 
sire quickly dipped and removed receiving a thin film 
f\t the rubber which Instantly dries. Does not Inter- 
fere with the movement of the hands nor the sense 
of touch, and Is Impervious to moisture. Another 
solution Is provided with the rubber Into which the 
hands are dipped to remove Ihp Dim, 



ELECTRICIAN'S SCREWDRIVER,— This Ip a 
tool jtint put on the English market. The revolving 
head is a useful feature, as by placing tbe Index flu- 



T2I ■ _T 



Ua« a Revolving Head 

gcr In the hollow part of the loose head nnd the 
blade of the screw driver In the slot of thin screw It 
limy be turned rapidly between the thumb and second 
Huger by means of the knurled bogs |n the center. 




NOVELTIES 



MAIfUFACrVRED won OTHERS 

We miBufrctnr* on ooutmot any am ill artlclo of 

Wood, Wire, Paper, Etc- 

In Large Quantities at Very Low Prices 

If you have * in all articles you wish made Jn 
large quantities -tend us sample or model 
and we will quote you prices 

FRED HUBFX C& CO. 

606 W. LaKe Street, Chicago 



When You Want Anything 

AND DON'T KNOW WHERE TO FIND IT 

Write Popular Mechanics 



I SELL 
PATENTS 



If you wish b bur an 

royalty, patents &n hardware or 
W^ll order Specialties, inaehjjvery,ifi foJ anything, wriFc me + 

INVENTORS d«sir(Mit of ielkpig their patent* 

quickly and to ike bed advastfage should with 

me. I can rave you lime and mon^y. 

ru j e? 7M Mutual Life Bl^g- 

Charles A. Stott Buffalo. n,y* 





m 



PATENTS 



Vftlaabl* tad S*lmbl« P*t*ata itcimd. 

.A civic* »■ to Pttoatftb lllty and Com morctil 
Valu* Frc* Write for Inventor bVliand Booh. 



SHEPHERD <EX PARKER, PATENT LAWYERS 



T>orEnB the port IQ y^nre MY. Shepherd, of Shepherd A 
Parker, ban obtained for u* n great mAMy IfirportaJlt patents 
W m haTB no hesitation In h.eOTtSI* rocuSfofftfhdinff him to any- 
one ^Mivlnjj need of thu Ftervicea of a patent attorney. 

BALL WOOD CASH REGISTER OG * 



_ ipotfl 

hp an vKHtain^r in ltu"> U* Potent Office to enter 
this ftrm. Addresi 



210 Dietz Bonding 



WASHINGTON, D, C, 



T\ A TCMTC Save time And money 

U A I LIN 1 0 by ?-p M-* * 

: mg Eon attorney. 

WATSON E. COLEMAN, 

Registered Patent Attorney 



COLUMBIAN BUILDING, WASHINGTON, D* C 



Adduce Free i Terms Lowt Hlffhe*t References: Best Berries 




FREE opinion ** tn patentability. , B^nd for Guidn 
Hook and WhntTo lawat, fluent piitm ration massed For 
hHjlltdbubon. PsteeU wend by gjfliTertlMtl frt*- 



EVANS, WILKENS ®. Co,. 



Ns* HIT Estrer-t N , w. 
Mew York Offices, 



, Wuhiugtoa, JD- C. 

133 NsnAn street, W. Y.CIty 



THE INVENTOR 



He Kindled a scon' of yearn.. living on crust and 
fill red; 

He failed, ami ho tried again, deaf to ivhui Kooffura 
said. 

At tasi tie gained Ills lowni'd — (hr ones who li:nl 
twofftsil bcih'veii. 

And gave 111 in belated praise for the* triumph lie It ad. 
achieved. 

He fill'd will# n hopeful heart — In & room thnt waft 
poor and bare. 

Though hts useful device had iiinrie another million- 
aire — 

He died in the midst of want and was quietly put 
away. 

And the vvurld then saw the size of the debt It had 
failed to pay. 



Kinnn and Experimental 

Work, inventions de- 
ft ■ 1 %0 I# fa W veloped cheap. Send 

sketch or drawings. 



ZUELCH 31 CO 



U 9 £.» 9 rd#treet. 

NEW YOAK CITY 



But why should we mourn for liinGf The nervine tic 
did was good. 

And tin: k non 1 edge of that weip his— he aaw ami he 
understood! 

What. I hen. if lie died In want, what though he 
filed aggrieved? 

Hu hud rendered a full aeemnil of the intent he 
had received. 

— S r 13. Kihof 3n Reeortl -Herald. 



E E»biblUhr(l Over 30 Yean 

xperi meimtaL 



rt ■ * 

SET OI T N\ Eight Incite* long; used fnr killing 
fuses and small game; loml h discharged when the 



AND MODEL WORK = 

InvflbtorV Idea* Developed, CErculs™ Free, 
WtVl, GAROAM & SOM, fine.) 
4W1 Bose St, New York 



MODELS CH,CAG0 model works 

179 £ MADISON ST,, CHICAGO. ILL. 

tSTABlISHID 1867 wim ra* UTtLDEUt if hubel lumtts 



SPECIAL MACHINERY DESIGNED AND BUILT | 


o 

H- 

z 

LU 

> 

z 


’ p/VPiTS III* 

MODELS p 6 EARe 

um MODU WORKS, lit 5 . Clartc Stmt, CflKAGO 


PERFECTED | 




4i utiiial touches the buit + Mot effective i-xeept at 
wry sliort range, Made bj Edward K ett Her, Cologne- 
oii. -the iihtiie. Genua ny. 



ATENTS 



P 

7 ~l Tnluable Boot on Pn tenia FREE. Telia bo^towcar* 

iW;.! them at Ini* rest, H™ tot *' 1 1 a Patent sou WhiUo 

Invest fer prefiL. G i ve* Bleehaniea I Mrt'Ye.p-ipntH. in- 
ml liable to Inventor*. full of Money -Mukina PAtent Inform*- 
lien, NEW ROOK FREE to ill who write. 

Q'MLMtt A Piient Atos., 918 F, Streri, Wprt h frw , D. & 

NEW YORK orriCE. EBS Broltdtvay . N<stf Yucrk City 
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Combination 
Stlf Fttd Rip 
and CroJi*Cut 




(Almost a complete workshop In ore machint) 



la suitable for various kinds of work— ripping (tip to 3** inch 
thick?, cross ‘Cutting 1 , mitering, etc., and with the addition, of 
extra attachment, rabbeting, grooving, gaining, dadoing, 
boring, scroll -saw l tig. edge mould fog. beading, etc. 

The heaviest, most substantia], ttceumU; and easiest- running 
machine of its kind on the market. 



Machines Sent on Trial. Send for Catalog M A’* 

THE SENECA FALLS MFG, CO. 

102 Water Street, - - Seneca Falls, N* f- 







I GOT ini IW* 

LATH E, S 

U to 16 inch pifinK- 
Uuiit for seirici*. 

Hijrii tirade. Lnw Ptlne 
Accurate Too is 

CATALllfiTlE I^HKC. 

SEBASTIAN LATHE CO, 

107-10* Culver* Street 
GHGMIMi, 0. 




DRILLS 

nud 

La t lx 6 

lor e very trod y# 
Many PC j' lea a nd 
ftlz-f-s, If in the 
market write for 
dmtcrlptir* nuntte- 11 
ft. f + Bdfw? C-otnpJuj. 
Rockford* Illinois. 




LATHES 



9 to 13 Inch Swing 

Lint price, U uit<] n|» Fiucerd- 
Ins to hI^;. Whi'n rfmly t« hnj 
fur Lit the Ciauilog und pri wv a 



W.T’. & .Jfnliri fl.'irnes tJo* 

100 Ruby fit., * : Rcokfiild.LIL 



FOOT and POWER 

AND TURRET LATHES, PLANERS 

SHAPERS AND DRILL PRESSES t::s 

— 

SHEPARD LATHE CO* 

Al 31 W, ^4 St., Cincinnati Ohio 



PRIZES FOR ESSAYS ON LEAD POISON I NCI 



The following prizes for essays on moans of eom- 
tiatUig load poisoning are offered by the Interna* 

tioiml ArbeltHUiul. Basel. ^viilKii'luiul; 

1, Moat j L _ i l r ■ [ ti"n] method of eliminating tin- dun 
ger of load poisoning during the process '.if h mid Hug 
lend ores. Best essay, $l,i&0. 

2, Elimination of tile danger <sf lead poisoning In 
load smelting works. Befit essay. $2,380. 

3, Elimination iff the danger of poisoning 3 ti 

I’bfijisc-ol and elect ileo ! works wliore lead is Jn use. 
Best essay, next best essay. £35 7. 

4, Most [irnctlcc I method of avoiding lend poison- 

ing in trades such as enameling* painting, etc. First 
prize. $357: second prize. ihlrd nm\ fourth 

prizes, $178. GO eiiel]. 

5, Elimination of tile danger of lend poisoning 
In ffle lories where large npiant (lies of lead u re used, 
cis 111 type found lies, printin'? establishments. etc. 
First prize, $25 7; second prize. $23$; ihlrd and 
fourth prizes, $17S,r>0 each. 

The terms of the offer require that each essay 
contain a systematic description of the source of 
lead poisoning. In which tile mode of production Ifi 
described, and the dangers existing In each stage 
of the process. In transportation, etc., arc men- 
tioned- Causes of lend poisoning, as working too 
Jong nt certain processes, uncleoullness, Insufficient 
food, etc., must be given, also. 

Tlu> proposals made must give the possibility of 
elimination of i ho danger In such a manner that ht> 
objection can he made on technical, hygienic nr 
economic grounds. The dangers ;i re to be given, 
so far as possible. In classes, in order to make It 



clear a i whrtt singe of the process or under wlirtt 
conditions there Is greatest and U-rusi daug'T. 

In proposals for new Apparatus or alterations In 
process, the cost and saving Involved 111 sm-li pro- 
posals tnust he given. For Instance, la a proposal 
for sub si liming o luechii nival process for Imml work, 
she jsisE of machine s, toss by depredation and in* 
terest, and, on the fit her hand, the wages and 
sillier expenses saved must be mentioned. The ad- 
vantages gii! ned by such methods, ns, for instance, 
i lie avoidance of frequent changes lu The staff, the 
1 raining nf n good staff, and increase lu ability must 
also be given. 

It Is preferable that the essays contain proposals 
for improving the existing laws upon this subject 
in till stales, sind the alterations Iti legislation 
which would be itccespiiry entry out the pro- 
posals. They could also rent it In copies of propose, I 
Instructions to be affixed In factories for the guid- 
ance of the workmen. 

The present laws upon this question are mn- 
1 all] ci I In the volume Gesuudhdtsgefnhillehi' In- 
dustrie n, issued by G. Fisher, Jena, 1 '9" >3, and tu 
the Bulletin sics internal Joni:i lea Arboltsnnites, Fmi- 
1804. Those books call be found In a number of li- 
bra flea in America. 

At the end of the essay ail the proposals made 
1 ej It must be summarized, Papers may be written 
In English, French or German. The manuscript 
must simply bear n title on the cover and i unfit tad 
lie printed, Tlie name or the author must be en- 
closed In a scaled envelope, bearing the title of ill- 
essay. Address the essays to iJ Das Interimtlounbej 
Arhcltfinmt, Base], F'wirzerlftml," scud them hy re- 
gistered mail ii nd so they will reach their destlun- 
rlen by or before December 31 , 1SMI&. 



Please mention Popular MwhaJilfM ^bcn writing Advertisers. 
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YOUR INTERESTS A NO OUttS ARK IDENTICAL. 
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roir l^«nt PAACf/cfl/ 

WL DRILLING MACHINERY 
to tAit 

Mineral, OH or Water 



proposition; we have It. Guarantee 
It to work satisfactorily* 

Tell ua about tip fairaiatMM t depth, a iimeter holca: 
will wnd printed matter and can avt y^u mencr. 

THE AMERICAN WELL WORKS, 

AURORA, ILL., U* *- Am 
CHICAGO, ILL,, DALLAS, TEXAS* 




The Climax Blow Torch 




An improvement over every good quality of the Sold' 
eriog iron. Carries its owa heat supply, Thia torch 
is used by jeweiers and electricians everywhere and 
every professional ami amateur worker should have one, 
Frl-cft Only 55 Omits Po#tpflid 

CLIMAX MANUFACTURING CG„ 1 Hartford fit., Bottom 



HOOF BRACKET. — Thin bracket in designed to 
combine sufity pi Hie workman with n minimum of 
damage to the ro i>f. For use on Un shingled roofs 
nails are driven through the small holes at the top. 




Scaffold Bracket 



There Is n safety lioub for holding tlLs? footboard in. 
position. The greater (lie weight on the bracket 
the more firmly the teeth nr- il riven into the wood. 



MAKE THE PAPER TO SELL 



"Poison !" ".Arson!" F' 

"A Thousand Killed lit a Big La. id si I del” 
“Jnps Take Port of Croiueroit" 

"Doivle Hides in an Organ Loft!" 

"'Swindle!" "Boodle P '‘Holocaust!” 

"Railroad Hmmdiup, Ninety T^obH"’ 

"Lousy I^hot Takes the Ha fid lea pi" 

"Poodle Dies In a Lady's Lap! 11 

"Murder!" "Typhus!" "Black Small pox P* 
"Foraker Call* on George B. Co:;!" 

"Strikers Must Work or Gnu to Jiiii!" 

"Miehen Out on ?IMO0 Ball!" 

"Earthquake!" "Cyclone!" "Hypnotic Trance l*" 
"Bulldog Tore the Lover's Paul*!" 

'■Died at Home While They Burled His Wife!" 
"Iugersoll on J A Christ tan Life'!" 

"Duel!" "Mayhem!" "Prays for Rain!" 
"Italians Fight on a Panhandle Train V 
"K>pr Marriage Scent Nearly a War!" 

"Currie Nation Drunk on Beer!" 



CRANE CO- MAMMOTH PICNIC- — The Crane 
Co, t Chicago, celebrated its 5l)th anniversary with 
a picnic fur all fis employes and their families, 
numbering over 13,000 persons. Sixteen special 
trains en.rrL«’i] the crowd to the country, nil the ex- 
penses of the day bring paid by the company. Valu- 
able presents were given to n large number of obi 
employes. It Will be re mem be red the Cram Cu. 
makes an annual division of profits with Its em- 
ploye*:, ffi 50*000 being so distributed last Christ- 
mas. 

•—-* 

Shop Notes for liHVi; 200 pages* 38!p illustrations. 
Priee T 5 * vents. 



♦‘Briber!" "Fakir!" "Man Ate Son I" 

"Senator Dtek La Washington!' 

"Work Ts Hushed on Men^of-War!" 

"Cut in Two by a Whirling Raw!'’ 

"Auto Run Into a Bar!” 

"Crushed to Death by Electric Car!" 
"Ex-Convicts Must Leave the Town!" 
"Kansas Banker Can’t Be Found!” 

That's the kind of stuff we read, 

"Frightful Doing" ! M "Awful D ed!” 

T^et us read something better than 
'■Strychnine Put In a Milking Can!" 

— Andrews, No, 34,105* Ohio Penitentiary News. 
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Going to Put It on the Market? 

hATft the article ; vi harp the brains itnd the equipment, far ninktujt It at the lowest cost. 
We manufacture and ship all kinds of Special machinery on contract- 



LET US ACT AS YOUR FACTORY 

JOHN WISH ART MACHINE WORKS, EDClncett and M.cbtner, Hire, (loc.) *3 to4SS. Canal Street, Cliicwtro. 

IjONO DISTANCE 'PHONE. MAIN IBS. 



The Largest Factory in the United States for Manufacturing Metal Specialties ^Vice 01 * 

Write u J« eitlmato on any article you want manufaeturedi Prompt ud carelnf attention given *11 oortesjiondeiLC# 

FORT DEARBORN MFC. CO. 

Huu futuma of Incorporated J.H9S, 

SPECUl MACHINERY DIES, TOOLS. Etc. Alio Blinking, Farming ind Drawing of Sheet Met*] 

03*65 Creasing Street * CHICAGO 

Qftir ud Cam CnttiDJt Barfact and Giruulnr St End ini Borew Id&nhiDe Work 



FISH SPEARING GUN.-A recent French Inven- 
tion. nuidt* lij" T ] Li*- Manufacture FniHfnlse dc'Arnur-a, 
St. Etienne* France. This Ik a eross-bow gun, shout- 




For Spearing Fish 



lug a harpoon to whldi in attached n line which un- 
winds froltl ii reel by men tats of u hleh the harpoon Is 
rcftsvereth 

COMBINATION VISE, ANVIL, DRILL AND 
HARDY.— 1 The tlimtmidous of this device nn 1 as fal- 
lows: Height, HV 2 in.; width of jaws, ZVi In.; jaws 

open, U Id,; depth of throat, fit. in. It I* converted 
from a vise to a drill Eii^ta lit ly by Inserting Hie drill 
bit. It will take any sdan squart- shqnk drill hits, 
drill Vi) 111. holes readily, or will drill smaller or larger 




Convertible Vise 



holrfl. Tlia jaws are fared with steed and tbc top 
of the a av 11 is ease-hardened. The device tan be 
used ng n portable drill by taking out the draw bars, 
and removing ntid re versing the loose jaw. 



gS! THE BOWSER 



Handles 

All 

Grades 

and 

Kinds 

of 

Lubricating 

Oils 



STKOLE SQUARE CABINET 

NO WASTE, NO OiL.SOAKED FLOORS 

Th# ‘ OILER” is m&ciLj Ailed 
AT ONE S 1 ROKF; th«ro i* to 
overflow. 

Fifty Different Styles. Send for Catalog XII 



S. F. BOWSER & CO., Ft. Wayne, Ind. 



FOR. WIRELESS TELEGRAPH EXPERIMENTS 

Fo# people would Imy an urtpcdiainfid piano and attempt finish Luo theinb at hums for the erIco of Hovlne dollars, but 
there are plant r of pe^f to alud tno-uyli tn gut a TW Induction coil for flGaad do the ttlajuinf; and vumiahiiiG at uoiub, If 
you want R powerful Induction Coll why not boy of ua and srtu dot Iris. 

W jW ENGLAND COIL WINDI NG CQ„ - ■ AlUntic, Mawachu p«tti 




A Reliable Work Bench 



This Bench Is made of hard Maple; the top consists 
of strips glued together to avoid warping; has 2^ 
Inches thick Bench Screws; the Bench is 014 ft* long, 
2 ft. wide and 34 in* hSgh.1 stand bolted, weight 2110 
lbs. ASK YOUR DEALER FOR IT 



C. CHRISTIANSEN, 86-90 Pratt St., Chicago 



Pleaie mention Popular Mechuolex wh^n writing Advert Laera, 



A Roth Motor will Drive Any Kind of a Machine Toot 

Mo Hhaftlng, pttlle-y* fir belUtttflQ maintain. The motor ruasin-g atif machine POt 
in niec can bo shut o if. 

Considering fwnorny, Efficitncy and Design. I he 
ROTH MOTOR is beyond reach of competitors, 

H elf-aHinif. noi»e!eaa in operation, fro© from «p artinc and automatic in lta speed 
regulation at varlablo loads. 

Write uft of your motor wunts find wei wl 3 1 im-rA Illustrator! catalogue free. 



ROTH BROS* (SI CO., Manufacturers, 

27-3* So. Clinton Street, CHICAGO 




SEND FOR IT 



j\\Y revised Hst of machinery 
and contractors 7 equipment 
July issue, is now ready, and covers 
eleven printed pages with location 
and prices. I will be very pleased 
to send a copy to you if you will 
let me have your address. 






Wiltis Shaw, Machinery 

171 La Salle St CHICAGO, ILL. 



WE MANUFACTURE 

Metal Specialties, Dies, Tool*, Metal Stampings Of 
&M kinds, Scrniv Machine Worn, HoYfiltJe*. etc. 
Estimates eheerfulU given. Send drawing fir models. 

Metal Specialty Mfjg\ Co,, 

18-24 W. Randolph 5t, p Chicago 



You Can Hake Gas 

10 O Cuiidte F«w*r Strong 

t5 CENTS A MONTH 

by using rmr 

Brilliant Gas Lamps 

W» GuaTontee Kvorjr L,judui* 

Write for our F, M. Catalogue. It tnllft 

all about them and our gaEolfuO system. 

Brilliant Gas Lamp Co* 

43 StHto Stroot, CrilCAGOi ILL 




BURN AIR-ITS GHEAP £fit¥°i” 

SS=K Srt 

(ire, noii't OxpJoUb, wurk and t , ft Iv 
M i|, wood, dirt. Ewhw-no wick, no ral*«. 

., j. _ © 1 l A mis© mo, il Lirab le. U ran i 
©ouLrr. n nick work, cool hit. 

i hetih, JtflMlO Hiirrlflon 1\IekliHl*, 




. Viili©!**- (Ill-Cfti 'Biui Air iJttrii©™ 

) a*VarWOWI 

_Jj PVW";!f l 7Slfi^a!3SS^rfci- 



THE MAN WHO'S AFRAID 



r'tc jptS'I close h l*(' i i l>f tin' way* of men. 
I've observed what the world calls luck, 
I have silently nnu-veled, now anti Ulan, 

At the potent Ihiwpi 1 nf pluck; 

And this us a till of truth I bull, 

A urn tenet 1 that's worth oue'a heed; 

Tin- man who i* always afraid hi ' 1 II full 

Doesn't Kin nd much show to sucm'dl 






THE AGE OF MAGIC 



Nikola Tenia tulips Is'Otv with Edison mini declares 
that wo will Boon lie talking iknr around the world. 

AiiyililiiK ■M-i'lii’j jiosillilc in this of muffle. 

Wireless coRrmuiiJi-ation uround tho work! would 
crown the most remarkable scilrs of lnvenMons ever 
l-Ivu-E] by a single generation to t D C world. 

The wireless telegraph in an Invention of the lout 
ti-ti years. Marconi, Its Inventor, in still In Ills thir- 
ties. 

The rtoEith of John Prntt, In vein or of Hie type- 
writer. impresses the newness of Hint necessary Mx- 
rni'e In every business oilier Eil the world. The Idea 
was hurn in 1 SS 5 L 

Alexander Graham Bell, Im vet it nr of the telephone* 
Is still living, 

Edison, whose luenudefe-efiC light 1ms turned night 
into May, has net reached Ids sixtieth year, 

Soriuillct begun his i x perl men ts with splf-proin' 1 - 
]ltig ronil vehicles lit 1 «P 4 , Within eleven years 
thousands of automobiles have sprung into exist- 

onep. , 

Architect tin 1 , the oldest art fclimvia to matt, Ills 
been revolut intiixcil In nnr day by the el "v a tor. 

A few- years ntro the world was lafigl |n- ,»t an 
Austrian scientist who claimed 1 hat lie e Uhl look 
through the human body by means of the Roentgen 
ray. Today the fact lias become common place* 

It Is nn age of magic. It is a generation that 
seems bcwl tehed. The veil -if natures mysteries 
liEts been lifted, revealing wonders of which our fath- 
ers dared tiot even dream. 

■\yhen Tesla declares that tvp shall soon be talking 
I'lenr around the world, why should we doubt ? 



Fortunes in Inventions 

It your invention f* good it will pay better than a, 
Hold mine, bat yon may ne«d Help in parfeetloi It. 

We ©an help you. We mak* WCTkin* model* And 
*luo maOUfeoture la quantities*. CorraepoO deuce 
©onfldenti*!. Booklet free. Write today, 

STA SIPIN IT * TOOL, COMPANY, UCffiHBe, M'l» g 



Wi>plJ Mfk. Cw-i &UOil urld. li'ld + iCp 

iUrasc mention Popular MccbADlcB fthen writing Advertisers. 
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Gasoline Soldering Iron and Blow Torch 

f uirSitP-i vlli brt HWppprl 
itr'| ■ Tun ml from 1-lt , OU fw 
rtftLlu iii^k ui &hft fur 
ttfj.Tj rn-- 4 r.< 1 *A. Ni.ttlLQg 
BMspSLwfcuL ftn |iga(i1» 
uiji Ka plMl.i»ini eol 5 ( (n luj/fl S 9 t S 4 tft too lnrf mA to* sold * 

>1 i,l wM bitm 1 1 uul. C*n be chiiighi iv T-taw ■b'r-lh Lnmciij, C*n U *«rrft<S 5 n nj 
i»=,l ISl i J 1 lua 1 1 T | Mi will tprl T.if Jiut l'i*1 1.1 J sll]»€>» . ]ll^nili« r», ]ii.liiL(51 ,*d 
4I ei 4 rl r . 'VM Id^unGlwl te If jojj J obber J^eiwt'h^HlBibfeewrtteult 

EMMELMANN BROS, IMF 0, CO. * - Indlanapolrj, M 







HINTS TO INVENTORS 



That great medical ukiihurity,. the Loudon l-anv-et, 
urges the Jjivuutim) :i sati'L ami ilk* re satisfactory 
mu . 1 1 In 11 I iif fastening a woman's hat to her bead. 
Tin 1 universally uwd hill pin Is same iv hat da tiger* 
1111 s and in n f+trong wind pulls vigorously on the 
ruoii* Lif the bnlr. 

»*» - 

STREETS OF GLASS 



In tv a nee ilit‘i*f is. :i von ecru luuitiifm titling paving 
bricks from glass. Several Kruur-h t it it->; Luvo piev-’s 
nf pavement laid with iheflo jiln^s brlekn hesi! tin 1 
intiuufarl m-i‘Ps nn> KEingulue of lha ultimate sncM-esfl 
of the hiriusdry. Whew uniformity "f u+xture dim] 
i-olur is not reqllltvd In ibis uvtllieiiit Nf.uim, as in 
paving brieks. old class, such n>. broken bottles atld 
window panes ]< the muti'lLil used In Lis m.uimfji*-- 
lurc, Qrnainvutiil forms it ml tiles for bit th moms, 
operating monm. ui L e inuldeil ftom jfhss made of 

tsjllnl, I'si li loiintr of lluie, sulphate of soda and pntaish. 
Tho cost iif production ov erases 5ifi,5 cents per 10.7(1 
square foot. 

Tills stone I'oslsts the end loci of chemical pruxlliet* 
Is Impermeable to npdstlli'e and Ls so hard that it 
eaunot be easily i-ut or drilled the last elm ravteiis 
tle helujr a drawback. 

The paving bricks are 7. &7 in. to tig, ’1,74 In, wide 
am] 1,7 s in. thick. They are laid with mortar In a 
00 no ret r foundation wiifi n wooden template let ween 
tin mu. These pavements while not giving bad re. 
suits have not worn as well as those mu le of naln 
ml stone, 

ft* ifsts the glass product, which is called 
“Giireln-y stone," stood 31 pressure of Lis, 741 !L>. |ier 
ntqimrr inch, while granite stood, a pressure or only 
p.->4r» Uk A ft tv being subjtK-tcd to a tern pern tare of 

■’ 1 1 el o w aero C- it resist eil a ernshlng pressure of 
2s h S4,“i lb. per srpuire iitolL. Held n gainst iln emery 
wheel at a t'ouslrtnt pressure of libj Ih. per square 
inch, the wheel revolving at the recto of 1,777 ft. per 
minute, Garchoy stone ranked No. lo miumg ^7 
other materia is. 

The l ‘nl ted States consul at Havre, France, says 
that the not unqiiiillrtcd .sfe]eH'H-"Ss the glass product 
has met wllh is due to the fuel that the proce&a has 
not been anfflelently osploitGd. 



WANTED 



Wo desire ihe names and iiddrossos of PrfWrtleM 
Inventors and Skilled .Meylmnli'S In jh I L trades. If 
yon know of any such par Eli 1 ?: and will send us their 
names and postotflve addresses we will compensate 
yon for your trouble. Popular Mechanics Patent 
Buy a ib Journal Hldur,, Chicago, 





SUPPLIES AT WHOLESALE 

ttrtleLA. tligbest 



iZS W. Harrison 



Made-to-Order 




Suits 

Nothing Ready* 

tl^flraflbtrcd 1 f> tit and ; l t L . V - 1 !i l,,k I 

riak. Vou sirnelV allow ua cd prove h n noldt 
better our garments are than i hnst y buyoi 
your I fi'M I nt dor for iwiee our pdi-f. 

10,000 Pairs of 
Trousers Free 

To induce you 
your lirst order, w t* wi i I give! 
you .( ]i.'i'ir i>t #S,00 All 
Wool Trousers T r e e 
with yen r nrst suit Of fit 1 r, 
pTiivlilhig ™ wide o»rlav 
for Free Cloth SHmples uf 
e.^r elvirmt $15, 

$i4 und ij'.tii g Lam iiiUfvd 
GLll-wm>l suits., such nuade 

strictly to order. 

iVe hfcrt iy agree te K : ’ i: VOd 
d.iyq In extra ne ' ; 1 il iry ike 

garments in VOUr own heme, 

WLlli tlu; di,.' i :'. ■' ,1 I CellU Id 1 •' I' 1 -’ 

fund the c 1 idre annul 1 U 1 1 tins 
remr 1 «f tliv K.u- m ills H; - it 
unsabs.l-e'[t>Ty. WrilV fot 

book tfi tiy’ics. lit 

hl.inkj and si3[>^ih a sso rtni cut rd 

nobby ilbwool suiniig 

free . and see fur y.nirscll Imw 
well we can 1 ire: ¥ ' "ti in irl d-u ' ■" vou 

c.iTT EAve by erdc-rirm ;1 M tlifl Ifct-. 

tins? .i mLi nf i?5 n IF woulirn timers irev 
OWEM T MOSES & CO., TAILORS, 

■;ld Moj.-p. tMilL , Chicago 

E.-.JDU >41 -lU-Tl I .If' * i'inlUIK' i* r ■*■ 

--»•* BiRfc.nhtoi? i;-i. ; ii.i M vit, I'- 



l.riliriu.t™ ATCtl'I- 



FiU m t wt! w.ii; WHfion tmf/ty 



Owen T, Staseft ± Co ,212 Mosea Pldff., Chka^D. _G r 'ut-> >nttt — Pit- iss 
send me style book ami samples oi suns, iiiridslinc V'-nt frtv 
5itmfy£t. 1 cx.^lC buy a Suit cyaliiiiJ ajosst 
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1 pirn [yr ■ color , 63 ghli 



Name. 





Machine Castings for $ 10.00 tonukc 

complete machine, order at once. 




caxabOGOR free prices wight 

Telegraph Instrn m**nti4 f Tirlepbonen 
Our+rUr AU™*, Bells, 3?t»h Burton^.. BMt^rlot, Ttectrle 
Clocks,. Medical AiipJirHtUR. Motor*, Etr„ tli 1 . 
Manhattan electrical y li i j f go. 
Jl Cortland St,. New Yorit 16$ fiftli Clilcw 



Flu use moil tiu u Popular M-*l»*ikica when Ti rlttnpr Advert itiers 
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Learn Bookkeeping Free 

Wan. 14 yi*ii Uk* to to business, to-oMnin A paying 

pubision ; [a i-c-mre in in.CTe.thG to jalafy f W"hM:iI ■y,r.| ;v-is , ic--:i Lhc 
CJjliai.ity thit d.LtTr;M iJtbl tb-jLlrnld huctncv; eulerprisiisr If 

se , ]ull 5 . 1 :, ■ 1 Ti L «1 fulLciiv tli e eiitiL[f]^ gf Mi-. Et[nr T Chspou n , of Pto» 

(j'.6 So-, f,:h ts-L, tkjiSii ] iij„, nfliti Lifjrcly Lst. - re*^*d hi-t s&l.-iry 
iUCrtj.ici.ng Out trourtC. A L/Iijwlcnl.g'.t uf a rconmW tortfea-vtSi yaut 
6l Hpur[uTi[ri?5 Q I 1.1 lie 1 rr 1 f. 1 14 „ O '- * 141 ctll Cnl 0 Mill > I L OthCri. Tf CHI 
can [flnrn tjuicJily at kuicic, wjui{yjt I pm i.f lime or jsmney. We 
^U 3 I 1 D 1 *C It. 

A GREAT BOOK FREE 

" * Hour (o llpr-inna an Krpprt Itanltbeeper ** la toe 

tide »i' an e^ttii ,i \ e Ei..ar.,f on Buuickreijiu £ anil ±lLi«.iii«-ee. It " 

telkaofthalicstsj-s^m ufsKcgunl* ever '.Ic^m-Ll, rnaJ * iplains how j 
you can nuue nw rt th nney a nd better your positron in Life,, it is 
just tiie k -«> -k. fur 1 ‘t^Enncrs ami experts aJifci: ToiJvltiEis out 

system we » -It pi re *wnv j.nnu copies abjuluKrlyfrcc, ^-iihujutany 
Simply I' nrl ynw nilUC £dJ adtliCiS anj 



coTulitfon wtialevfT-, 

ttc-rive the bog'ii '.I Ichont cyst. Address 

Commercial C'orriMpnndpnoA Sfhoolg, 
147Z, CtmiiittrCluS I* 1 4 i- , lliich^tEiri S. Y. 



A YEAR’S SUBSCRIPTION TO — 



A SHORT HISTORY OF PORTLAND CEMENT 



THE MONTHLY 
JOURNAL 



“CONCRETE” 



wilt make you money 

N( 



ere 



This is the con- 
ige. New uses for Portland Cement 
heinjr discovered. Forty - four (44) 
pages each month covering alt phases of 
the subject. Send S 1 .00 for a year’s sub* 
scriptin'] or write tor Special club offer. 
Address DBPT. A 



\ Concrete Publishing Co.. Pctroli, Mich.y 
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STUDY school 

U1VI/1 In Correspondence 
Instruction 

Tlul^ntb Year 

•PrtfNtrOs for tho bar of Buy Smprofftd 

mi itkod of i DulolCt i on, eoml) ini» g t ho Tost-lt™] k, 
LoeturR and Dii*e Book methods. AppKT&! by 
tlui ljonc:h and tiar. Thru] CouHns : Colleue, P'"h 4- 
Qraduato and Bnulu^ Low, Tktti Oae-PrLoo 
(School, ffritfl tuduy for Catalcwuo. 
ihieago I'W p r p n mlttiti; Sk-lio«l nf I.aw P 

uc^pur Uiutii E Ii It4|fu, 





®r 



!AL, 



ipleto and short cnDm$B. Thortuaijlil y CQU i i»pNt Miiinw 
anoua* Shop nark from the beginning, Sbsrl 



Oqku 

lagationa* „ , . _ 

incmrBPH in Steam and LJ vet rival Fn«meF"rin,K. LijM'nsffl low. 

A««BMiiduU&P III* tHjL IkJjoiI HI jut j-tirlmte P-0.J tbitr koj Umt. CuiwpjfflDdfo:* 
■ | M n, H!w 1 tU *3 hoimC Hern] T-.-t Jl«r:tlua mutm in plilt* Inttrawd. 

Hif.rn.AND PARE COLLKUBi IksMoineit, la 



BE A 

WATCHMAKER. 



EARN WHILE YOU LEARN. 

maker ** Posjtsil win d»- StW^I School of H atHitrt«k inf, 
in ei#* x#iiAa .Vwiiiiifii- Bid];., St, Pull]. ManntaoLa* 



MEN EVERYWHERE 



To learn how to make Dftw and resIlveT 
cld. nurrors. luimenso prodta la tho 
wort and we gnamDiee yon gucefess. Wu 
tell free of ctiar^tehow to emboas, etch, 
foil, gold ka,f, si Id, frost and chip glass. 
Jtend for partleulafH and start at once. 



G. 3L . Patterson (El Co-# Chicago, 111. 



22.000,000 Barrels flade In th« United States In 1903 



Though fjfluch has been written during tln j pust 
fen j yeaps lh iinvn of i-omont and * Cement Con 
ntrnetioli M it has been largely of n technical char' 
acler so that the average person has Ikt'e '.'tmeep- 
linn, nf Its extent, its adaptability or cUamcterlutlea. 
Portland cement Is entering more and more Into tne 
varionB construction » formerly iuillt of tvmoiI. stone 
or brick and Iron, writes Herbert It. White In Con- 
crete. If f-s Hie one material more than any other 
which I* mnkliig f]ie ureal construct ive era of the 
world. This Is now the concrete ngc. 

As an Imrodnetion to tills form of construction 
It may be of Interest to gin net 1 nt the history of the 
fundament fil element — cement. The ilrst ant heist Hr 
account l lie writer finds of the use of cemoul hi any 
large way wns by ihc ancient Romans who used a 
mixture of fat lime and volcanic dust, producing a 
mnent of ronftLdeiable liydrollcity. Provlouw to rhls 
time I he Egyptians used naortnr of the nature of 
hydraulic lime, from which was no doubt construct oil 
the pyramids ulld other great works, 

In 1755, after the destruction by lire, of the E<b 
ilystom 1 Lighthouse, John Snicalon, an English eu- 
ginppr, wlio was engaged to rebuild the same with 
stone, realized the Importance of obtaining a cement- 
lug material superior to It me mortar which would 
harden under w’iiter and would have snlUelent 
Mrength to withstand the notion of the wavi>s. 
About this time, after testing the various lime- 
stones of England, he established the principle that 
a limestone, yielding, when dissolved In hydrochloitc 
field, n residue nf from la to £0 per cent of solids, 
would, when mlsed with mliiuI, set under water. 
This reside.- 1 , mostly sillcfl and alumina, practlfally 
represented the Roman piizznlnnrii In Ira chemical 
coukIU cents. Although Smealon whs undoubtedly 
the lirst to discover and make practical use of thl' 
I'rltielple of hydrolleUy he issued no public account 
Of U until tlie piiidlcntiim Of his i-epuri of lb ,j re- 
building of the Eddy stone Lighthouse ^oniu tliirty 
years later. 

In l”flt royal pntpnt was granted to Hr. Pur 
ker. of Loudon, for a cement nintle by eiilclnimc 
sept/irta nodules, found in 111 1 IsErs nf Fheppey. 
and In 17flG a second patent was granted him on tin- 
fame subject. These nodules i-ontalncd 70 per cent 
of carbonate of lime, l par cent of oxide of Iron, 
IS per cent of silica and t> or 7 per cent of alumina. 

As the old Roman cement was, lip to this ttuu\ 
the only cement com me re hilly known ami as the 
cement produced by Parker's process closely re- 
uciuhled It, the new product was called “Roman ci-- 
inent" 

In the t billed States, during the construe! Lon of 
rhe Delaware k Hudson canal, i S2S-L a dark bln ? 



Pledge mention t^ojnitnr SleehnnlH w'hen viiliitg Advertisers- 





871 



yds dlKcnyereil which. when eaU'Ined n ■ t • 1 
ground, rod t) riil n Lteiuent having high Jiydruulk' 

qunUtles. Quickly fed lowing | liJLs it siuiio ef Nludltn 
Mature wa* tllsuneri'il |ci other p hives on t,.e JUd- 
Huu river, £?fi'g£rk j d Bridge, in tile; Lehigh District, 

West Virginia, and some other places, and vurhniu 
works wgn* established Onrlug tin* time Uom lfc:G 
to 1S2S. 

While ike American manufacturers were derating 
tkelr attention to the manufacture of ild* "naturnr'' 
or “Rosen dale" rm,nt the English find French. :ilid 
somewhat later the Gorina ns. were experimenting on 
artificial mix turps of clays and limes which slum hi 
pradilCP when calcined n hydraulic t eluent, 

Sir C. W . Falsi L-y, an English engineer, spt'til line h 
time oml money in experiments with a nil] chi I anix 
tures hut Ihp Ilrsl to ohm In practical results of a 
ei itiiinerehil value wag an English brick layer. Josci li 
Aspdin nf Leeds, to whom a patent was granted hs 
ix24. By Piilcliiinjj, lu close kbits, n mixture of Eng- 
lish chalk and river b* j tl cluy he product a c'tlnkev 
which, will'll pel veiled, produced a cement of ex- 
treme hardness ueu! high hydruliciiy, This pc meat, 
when made into concrete* produced a stone e lonely 
resembling: the Pm Maud build big stone of Eng. a ml 
and from this the name was derived. 

The lirst notable work In which Portland cement 
Wfl.i used to any extent was a amt Ion of tin- Tu.iiites 
KmEpiMik utH-in built about 1 ${p9 t tlio sprelfitMitlonw for 
which were then considered very exact tug hni which 
would now lu; easily fn I hi led by even tin? lower grade 
■CvnienH, lU 1 otliclal KtullOhS were C-^t'ibtf bod in 
Germany, imd about the same time in some other 
European countries, the German experimenters being 
allied by the government In ibvlr icatu rubes. 

It was not until about 1S63 tint Portland c erne tit 
w'flrti used to any extent In flic Uuli.d S,sU*h a d 
from that time till ItfTB was wholly Imported f i hoi 
E ngland, France. Belgium and Germany, ns !t was 
generally supposed that the chalk and rhiy necesHary 
to its than uf ei it ure mu Id not be obtained lure. In | 

1£72 Mr. CL D. Saylor, then engaged In the inn nil- 
fucture if a light burned hydraulic cement in the 
Lehigh district of Pciinsyivuuia, noting Hie increas- 
ing demand for u superior cement, nml the high price 
paid for the Imported Portland, decided Unit a ce- 
ment fully equal could lie manufactured hero at a 
lesa price. 

At Hi in time Si was impossible to obtain any ln- 
formatiou from the foreign mainline Hirers, to closely 
were all the works guarded. After neve nil years of 
disappointing esjierlment, hard work and many dSs- 
courageiiiiEuit^ Mr, Saylor Piiciwli'il Iti ring the 

problem and lu 1K7S, with an associate, placed on 
Hie market ei ^ii'oug a ltd reliable Aim-rkaii Portia ml 
cement. 

From this lime the production of Portland cement 
In the United States progressed with i r .nm strides. 

Our Hjc mists, by exhaustive experiment jmd sir sn I y F 
determined tho exact proportions and olpinciits which 
contributed to tin* si length and hydra: I city well 

ns the ibtrtnu'ittHl elements which wore liable to la* 
found In the nut urn I rook and which must be oltini 
li a tod or rendered inactive. The America u I iVPiltLe 
genius Introduced new mack In try and p*er:fcctoi| the 
old. The funnci 1 dot no Ulu* gave place to tilt* H ‘ ro- 
tary " and Jm proved grind lug machinery was ] ur i-«l- 
duccd ' I. bo grinding process being so perfected that 
today th+* produi’t Is finely jnihtuizcil tlmt over 
tJii per CE'iit will pass through a sieve having 
meshes to the sqinii'e luck. 

As late 1 SS>rt the Importations of Portland 
cement into the United States was only tuir | 

rets wtille the dOitu;stlc production w ns only 3.5^1). 
fifiO, In the domestic production alone reached 

the figure 32,242.373 liavrids, to wldch should be 
added e^a.Sfn; baruds of pimoluna cr stag wtneut. 

This ennrnieus Increase in the product lou (( r Pott 
land r'cment Is Indicative of the adaptaidllty of 
remold 1o matiy forma of construction heritofore 
limited to other materials, 

Heine mentlDii Top nine >It*vbnfctcs when writing Aiverttiier*. 
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A fle»t beolklet, n-ntr re-ailj'i contwlm 
iiiJLny sixid tJnijjgHi for e^adh iita 

PRfOK 35 CENTS 



DRAFTSMEN.; 



ES IGNIR %, 
ARCHITECT S, 



nwni oar no* hook on dimension* of 

P ipe, Fitting*; and Valvr^ 

iiO BtKH£ LI&K IT 

FTEXUthK CLOTH BACKS. GO CENTS. 



Have you seen a copy of 

THE DRAFTSMAN? 

It i s* a cent monthly mnan^lno on DILAI TINO 
hjh! I Iojui i rim 

il-00 FElt YEAR, 4 MONTHS TRIAL, 
nr the UfognTltiaand ‘‘ Letter! n« rt for fl.tiu 



ABBHES 8 



THE DRAFTSMAN, Cleveland. 0. 
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BY CHAH.TV. REINHARDT 
Cltivf DrAftsmau^ t nglneerlntf News 

Aether of 1 "Lott firing for Dmftimen. EnpiiiExgrA and 
E^t utles fits*, 3 1 

"snows now to uq it ,j 

Oonta I riH ebnpt^ rs on out! t r L ria- letter i njt. on 1 1 1 n n t3j n-J i r f, 
Motion lining, curbed turf.ieu -Itfifling, xhading of incj Ennd 
SLirfFiifl-P, topograph icni dnivrjng, charneb-r Find tininh, iptc. 

iai. 4 L J pp. text illustmtionn n?-d 11 ftill 
P*mV plrtte*. FI nt f * 1 to IV contain dcFlineC Contun- 
ttOn* lor section Is id tut, 

i Pro f * Jjceby of Cornell, says i 4 4 Each of tht 

chapters on *Qnttint shading^ hr\<3 on 4 scdio* f.-i- 
in&' a« ftldfif V? (nth iht prit;* the book*** 

Most Popular Baok on Mechanical Drafting Ever 
Published 

Adopted »n Htftadftrd In ffiftny ToehnScal Suhool* 

price:, $i.oo 

MECH AN ICS 

im FOU raiINf EfflNO STIJDfNTS 

by Fnif. Frank IF Ean.jcra 

£00 problems, many btung oiiurpIck In fuij; Lnee ri d ir 
pnwlifi 1 -. 

■CXmtciit" : I, Worlt f proftleins 1 |o ITli. If. Force 
iProbloms 173 fo 4U&-, LIT, Molhitl FrvbU*tn*406(^{^:-tiTi- 

IPUn minuIvU’ Iwliii. A ]j riii'T, J i ', l| , oll'n[Oiit.iLrjf bcu. -k 

of |, roll L«*nj iii for tho u»o of [ir»cc icing muc bunics, on- 
gincors nnd etuJi-nn.. 

PRICE, SI SO 

Ef^nd for deh'Tiptlwt Cittalog M. F. And a Mtmplo 
copj’ of Fngineoriiuc 

THE ENGINEERING NEWS PUBLISHING CO. 
fsao BROADWAY , NI5W YORK 
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Drawing Instruments 

and Materials 

MOST COMPLETE ASSORTMENT 

ALL GOODS WARRANTED 

Klchtcr Instruments of PrftcSifora 

None better. Their mii-ctui nlcal 
DierSift criticism, 

Blue Print Pni^errtu Vandyke Suler Paper 
Write tor Catal-DBUO 116 ^ngoa 

EUGENE DIETZGEN CO. 



Ill Mwiroe St., 
Ctiif-jgo 
1 4 First Sturt, 
San rrjnelw 



119*121 W. 

New \<* k 
US fljfun at St, 
N$w drfran 



HENRY 



HORA'S 



Modern Electricity 



"tMCr^Hrunsj 



^OMpy-; 



X’Jfcnj M h W lrele«> 
Telegraphy, Hndlum, 

I ran kiu l«ii | ah A IIIni rl but ion, 
P«werSl ut lun h, Wtrlhir. me. 
WVillni Id pLuiii Pii |e 1 1 hJi . 



«» AH Problems Solved 



« ' Y'l '■ 1 Practica r — Accurate — Scientific 

C‘~^~y \‘ 150 ltlu#tr«UonP. 

9 355 jMUfes. Creta indei, 

U A practical hdmfbMk for stn. 
_■=** f" dtot", npprentfat*. ami electrfc*| 

| — — T engineer*,"— teiratijl? Amtrican, 

Silk Cloth, decora live cover, silver siamplrm, . * Si. SO 
Seal Leather r _inaarbie d edges., gold stamping, * , 1,00 

LAIRD & LEE^ar^. CHICAGO 



*w m 

{ FREE/il KIMhlOTI j 

• VTHtfl' LGSSUK JUAHVWWlJi* aYHTJbiJIl. £ 



SHORTHAND 



cbfi ?P (1 Entile, UnjonD can now Igaro Jr JO I FKhon a. 
uy TEHiil, £ji> int-prf(*!ft' , iie'© to ivnulAf work, Gre&leflt 
LdncfltloniJil dffiT of the Ein]i>r:<P<l bj l-apdhiH papers 

tnd nmJno:n£ PiliK’fctorp n* ths ST^Rtt^t work in t-hd hietorj 
dr od u Ration, ThoaHiLcda of teHtimutiUI* Atad anuluHtGa 
Um Pl]ffn of Kducntlou. EH6 BrondwiL?. Ntw York Cltj 



WHEN IN SAN FRANCISCO 



YOU CAN ALWAYS GET 



Popular Mechanics 

and. Ha boojcn, as wsll as baolc numbDii, 
and any Dtner book or periodical you want. 

ROBERT C» ROSS, J203 Market SSreet t 'Frisco- 



Typewriters ~ lL 



/naA'H 



All the SS nmla rd Mucbiiu^ t^OLEr or REKtKiv 
A S YAA H }: it K fl E HALF MAMYAr’TI'HKHS 1 JntlCES 
allow Ln k ronta I to jl f>ji | j- on prim. Hh Li-pei j w It It 
hr-itfi |(*i;(* of Hunniual ion Write For flaralnuue 

TVPE WAITER EMPORIUM, m LaSalle Si .Chicago 



C H EAP JBK£S IS COILS 

All sizes of sparks, And prices ranging from $2 to $35 

loll no what you Wont, wo will Quote A price that will surprise you. 

NEW ENGLAND COIL WINDING C0 M Atlantic, Mass* 



The term euiierctc construction applies to 11 form 
of const rtiftion built ii|h of an abrogate of eemeut 
and saufl. or stuul and crushed stone or gravel, the 
proportions of Hie ingredients varying largely witU 
the work In Land. 

Wlille this furpi sif construction became a lost art 
and wus comparatively little used mull n built lifty 
.vejirw ago, there are some excellently preserved v\- 
nuiplffl* of early work by the ancient Rquiaiis, the 
mostt notable of which is the Pantheon built nbmt 
117 Ft. C- in which ace yet standing walls built up mC 
concrete and faced with triangular brick. The proc- 
ess followed is shown to be very similar to th.it of 
today; forms were constructed and the concrete 
mixture ailed in. the faring being applied while tin: 
concrete was yet soft. In the Isnki Bella tin-re is an 
Italian garden with open eom-rete arches carrying a 
concrete e&plnamfe built In the year 1671. 

It was only about forty years ago I hat the dis- 
covery was made that cement concrete could be 
greatly strengthened by embodying therein metal and 
from that time to the present the character! B tlea ol 
this form of construction have received the closest 
study. 

During the past ten years many structures Jjave 
been built of "reinforci tl i o lie trie” blit it was not 
until the past few years that the principle and for- 
mulas were deduced whereby the strength of such 
construction could he figured with any per minty. 

From the first it has been known that venerate 
was exceedingly surnisg tn resist compressive st.engih 
but wa& rompamivcly u-pnk In tension; that a beam 
formed of plain concrete supported only at the on da 
would break under a coni puna lively light load. 

AVI thin rccriit years it wns discovered that if a 
rod nr bar of steel was embedded In the lower coni 
of this beam it would support ei load somewhat above 
the elastic limit of the ruth 

Under (ho applied load nny tendency of the bontsi 
lo sag, thereby causing »n eTocgntlrm of the lower 
cord or part, is met by the strength of the rod added 
to the tensile strength of the C" Hereto and this re- 
ristaiicc transfers a portion of the strain to the 
upper rrud or part of the beam In the form of com- 
pression. 

When steel i« embedded lu properly prepared eon 
crete a combination Is formed between tile two and 
n stronc adhesion exists, in addition to this rtflhr- 
sion nf thf 1 concrete, jn hardening or ‘"setting'’ there 
ts ri «Hchf -rsui traction of the rsiueretfl alxiut the rod 
and It Is held with a vlse-Iikc grip, 

« ■ » — — 

LARGEST BOTTLES EVER BLOWN 

Forty pounds of molten ghisa were blown and 
shaped Into one huge bottle by the breath of one 
man nt -a big Illinois ghifcs works recently* Hitherto 
the largest bottle In ihe world held but U 0 gn ] ; tills 
one is nf 4S-gaL capacity and there ace several 
mote like It. 

The blower took the 40 lb. of molten gin £9 on hts 
lube and while two assistants supported the weight 
of (lie *!hm he blew* and blew ami blew without 



If you wane anything and don't know where to get it write m. 

If you have a new idea or invention ask our Patent Bureau what you wane to know and 
they will answer promptly and fully without charge. 

want a mechanic in every shop to act as our agent. Write for particulars* 

POPULAR MECHANICS CO* 



iTertee meat ion Fopiilar MechiuilcEr wUen writing Advertisers* 
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removing bin Ups from the tube ami until be haul 
supplied the 11,000 on, la, of ah required. A hole 
wow out in the HeIp of one of the ftictorintt jo order 
tu HtK-ure u ben eh nf sufficient height to work the 
gtiin*. The bln we r fitoud Lb the «eeond story aiol 
worked tin* glass through ibf^ hole. 

— — — + ■ ♦ 

WANTED 



We want the mimes and mhlresHi'S of purtlcs who 
have HmaJI fai-turlea and who are looking for new 
things to make Ln their lltiei*. Anyone sen ding us 
the n Lillies and addresses of such parties will be 
trdiuprh&aUMl for their trouble. Popular Meclidmh'H 
tout B n rea n ,. ' Jo u n i n I B1 ilg. , CM ea go. 

+*+ 

TO OUR FRIENDS 



If you have an acquaintance who Las an inven- 
tion Hint wants to know:— 

1. Whether he mil get n patent. 

Li, How much It will cost him to get a patent. 

3, Whether It will pay him to get a patent. 

4. How ho enn sell the patent after lie g ts it, 

&. How ho can get the most money out of liis in. 
VeU 1 1 Oh, 

Tell him to write to Popular Mechanics Patent 
Bureau. Journal Bldg,. Chicago, 111., for five advice 
and Information. Then write to the Fin it el it, and 
give the name and address of the inventor. Yon 
will be pejisoil with tile results. 



Our No, 40 r ench 

Teach The Boys to Uce Their hands 

Every boy ought In have U lillle carpenter shop 
of Sils own. Hi L can earn Eflolicy doltig earpr-iiiteir 
work Thu- Ids family and friends and have lotM of 
fun besides. 

tJur Youth's Manual Training Bench I ^ a whole 
carpenter shop In itself for a bright boy. It in 
used in the best martUEtl training schools In the 
country. 

Be neb tig ft. Inna, S2 inehefl high, SO imhe* wide— tilted with 
n 1 3- L noli alued Up maple t-i-p J # tnchc* I li. Ii r k. * Ltli 7- Inch well 
for touts, lilted wtlhiwo nee#, Hack ta^nni nod tm 1 rack kb 
p>LOwfi in illiignitinn, Frame, glued npi toll, vleea u&(l tool 
mek all mud* of hard maple 

Our catalog gives complete Information In re- 
gard tu this and other manual training benches. 
itn«] It show's a number of etylen especially de- 
signed for manual trEiinlng school un-. Write for 
a enpy 



GRAND RAPIDS HAND SCREW CO. 

146 S. Ionia Street 

(iRAND RAPIDS, - MICH. 
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Ti 



how Mr, Smart Hangs | JO Rolls of Paper In a Dai 
Western Painter 



NATURE’S COMPASSES 



Nntuio Ljuh many signs for whoever will Ktiuly 
them. Every wood Mia an knows how to locate din h- 
tlcrn in the woods by nniltig on ivhk-h side of iho 
trees the thick hiom grows, that si lie being north i 
or, if fin thr plain*. Linking sit the root*, [he direction 
In which moat of them puWU being north. This la 
to give the grow tli a good prop against the strong 
north winds. Otic of our renders, Lester L,. Ditmnre, 
of Shrllcu, Conn., ntlils to these sIeeia the following: 
“Dhrlrsg the hist spring I noticed that the snow 
molted In spirals which pointed south at an angle of 
about 4&* 



The oartiiqiiJikw wld vh roeemly racked India so 
disastrous I j sout Its vibration* around the world 
until they were felt even hi the United States and 
left n record on the dim of a sen.nl five Instrument 
called the seismograph. The record consists of n 
sales of Irregular, wnve-llke lines on a strip .if paper 
11 yd- long mid 2 In, wide, Prom n lone straight 
line the record rise? until 3t resembles a nmnl] m nau- 
tili a range. I>r. H, P‘, Reid* of the FTnlfcil @1 jui l s 
G eological Survey rrf Jolinn Hopkins University, snys 
It 3s n. splendid record of the earthquake. 

Please merit tun Popular Merbnn 



Mechanics, Stationary 
Engineers, Farmers >»d 

Factory &nd Shop Employes 

y*Her« in just wtagt you 

•" ||W Good, 

Durable 
\sJjilj PocKet 

Knife 

N. " J ' which embodies the 

following 

Ni^ J EIGHT ADDITIONAL 

—T00LS- 

Alligutor Wrench, Wire Pliers, Wire Cotttr (will 

cut barbed fence wirf ), Hoof Hook (can alao he 
U*td for 0 . packing book about line engine). Strew 
Driver, -Serew lilt, S wedging Awl, and I. cat her 
Punch, The bladea are tempered to withntand 
hard lasftp'e and are made of the best 3 D carbon 
cutlers' steet. 

These tools arc needed nlmopt every day, and 
you cannot afford to be without them. 

Price $1.25 Postpaid. 

Do not delay but Send your order TODAY 

A^«fsti Wantud 

Devine Specialty Co. 

842 State lift Building, Indianapolis, Ind. 



U'A vvh^B ivritiriK Advert law*, 
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KEUFFEL & ESSER COMPANY 

OF NEW YORK 

Ml East Dad Ison Street Clika^o 

DRAWING n ATER I A L5 
SURVEYING INSTRUMENTS 

Write for particulars about our new Dec hanks 
Steel Tape Rule- 



ARITHMETIC 



SELF TAUGHT 



OTKNttS 

PRACTICAL 

ARITHMETIC 

SdFTau“hl 



Do sot despair because through 
he gtect you save forgotten what 
you once learned about Arlth' 
noetic. Prof, Span geobei-^a New 
Mel bod requires no tearber. 22& 
page *5 sent prepaid on receipt 
of i&e. In sumps, 
ever published* 



Best book 



ESTABLISHED 1H0 r 

GEO- A- ZELLER BOOK COMPANY 

Agents Wanted Everywhere. 55 Sa. 4th St., St. Louie, Mu 



DRAWING 

25c for 4 months — Cleveland, Ohio 



STUDENTS NEED 
CHE DRAFTSMAN 



CEMENT POST PATENTED 

To rlii* Editor; tVr bi>g to cull u I ton I Ion to nu 
ankle appearing En your July kune on Cement 
Fen repost*!, by T, A- Pottlngpr, of Peru, TIL. from 
which we quote as follows; “Some ii e pAn-es of 
wtool the shape of tbo section of ji mowing nuiMitim 
knife. :s bm]t five of them tu steady or stiffen the 
wire*” 

We wish to state Ihut Mils ays l pin of uinking punt a 
Is protected by patents Issued to R. R Hemielt u -d 
m 1 1 Infringe™ will be promptly prosecuted. The sys- 
tem i? known :is the ’“Samson System of Reinfo e- 
Ing Concrete Fence To sis" by means o£ M. I m wire 
rmlB running tbe length of the post anil fastened 
with a core plate about every 10 inches. This i* 
found to be the only pro el lea I mid s+utbfm toi-y 
method of 1 -i‘inforehiji a concrete feiiec post for the* 
reason that Li require® only one-half the amount of 
conerrtc that other posts require, thus gr ut.y re 
dim I UR the eost. 

We trust you will publish this Item in yoitr nest 
foflue so that your readers imiy not be led to in- 
fringe the Hen nett patent. Yours truly, A. IJ. Mac- 
Kny & Co. 




Many of our readers will have spare time this summer. 



If they wish to undertake a very pleasant and profit- 
able line of work, to occupy either a portion or all of 
their time, they are invited to address for full particulars 

POPULAR MECHANICS 

JOURNAL BUILDING CHICAGO, ILLINOIS 



NEW PUBLICATIONS 



ORE AXD COAL HANDLING MACHINERY 
in tin* title of o handsomely itlpstrntiHl catalog is- 
uticd by the Well tan n-Scaver-MargttU Company of 
Ckvffl«nd f Ohio, The evolution of machinery of thLs 
kiud fotni^ an Interesting chapter fn Industrial prog- 
ress and (ho new cutntog describes some of tbc (Illchi 
; iiid mcist, modern equipment* 



NEWTON ROTARY PLANING MACHINES, 
published by the Newton Machine Tool Worth of 
Philadelphia, s run prises a serif's of III list rations of 
jtpM'h lues iiianufaetured by that company, with a 
brief ileM'fipt (on of each* 



IDEALS Is jin attractive and prnrtkal booklet 
sent out by A, L, Ide & Sons, 11 Broadway,, New 
York. The Ideals frenteil of are tlioso that pertain 
to steam power plant practice and n number of bust- 
ffost.lons ulotijg tills Hue tire offered, ideal cnglm^ 
and parts are described and II lustra ted. 



AIR LIFT PUMPING, a booklet being sent nut 
h.v thi!' In^L'TSiQ 1 1 -Sergeant Drill Co., of \>u r Ynrh, 
mntnlriH some sound nnd valuable InformaT toil t 
t tumuli It deals but briefly with I lie subject. 



100,000 GAS ENGINES? have born sold by the 
Otto G;ia Engine Works, PhllmMphlit. and the com- 
pany haH j u si Issued a very arilsth- anil In tr routing 
booklet Illustrating the features of the Otto, fltul 
reviewing 1 (k pmgrrs*, To those enntemplutlug the 
puTcliiiwc of u uas englim, ' Some Reasons Wliy ,r 
will he i\ vnlunblo aid in making their seleetlnn, 
while users of gas engines generally, will be Inter- 
ested In the pamphlet. Mailed free on request. 



ECLIPSE WINDMILLS or 1905 CuliiUgue No. 
65 C Is a tew publication s.‘nt out by t'airhauks, 
Morse k Company, The booklet gives the history 
of windmills, la brief and then drfieribex nnd Illus- 
trates the modern windmill and it* purls in detail. 



LAVA FOR MECHANICAL AND ELECTRICAL 
PURPOSES, published by the American Lava Com- 
pany of ChattntldOjfft, Tend,, describes the various 
uses of ( hi* material and Hs mechanical nnd elec- 
trical properties. The catalogue contains a number 
of |] lustrations, 



AUTOMOBILE ENGINEERING. -We are in iv- 
eMpl of a sample lesson taken from the course given 
tiy the Correspruirlence School of Automobile Engi- 
neering. The course upeoLalfees the study of auto- 
mobiles hi their various phases, construction, ope rat 
lug and repair*. A valuable dictionary of all auto 
in i ■elm ideal lermn appears In the firnt lesson. 



ROHES A SQUARE HOLE,— A new ringer In tend- 
ed particularly for shipyard u*o boros a square hale 
so very rapidly ami so perfectly that the mortise does 
not require trimming- The auger 3 ? made to fit any 
boring machine Or a special n tort I -■l tig machine can 




A Mger Fiores m Square Hate 

IK 1 purchased or ihc inflmtfflctwcrn. This special 
machine Is portable and tho bit can bo sot to cut at 
any angle on the timber, or endwise of the grail). 
The mm-hinc- can be set np on a l resile or bolted to 
ti bench. 
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Earn $50 to $200 a Week 



wlfli our Moving Picture machine out* 
At, cbmpl«te for I 7 J.OO to give tntev« 
taibma&tii Agebtt w&hted* 

ZUELCH (EJL GO. 

119 tt.aSdJtreetp * NEW YOR K CITY 



“W« Analyze Everything 

At Reasonable Rates- We Devise New anti Original 

Address Formulae 

The Ellsworth Laboratories 
MAX D, SLIMMER, Ph, D. 

7 Dearborn Street. * - * Chicago 




Cement 

Fence 

Posts 

Cheap as 
■wood, and 
will 

last lorn, 
ever. Made 
willt s I ta- 
pis end in- 
aptnsivE 
Inals, Fife 
preaL freai 

proofs wind 
proof,. 

f**Jl 
e.i. -si 1 1 •-.-■■l 
HIM 

tui'i'lipt V , o-J 
i» I Ira i-nhj*. 
IT Fi'T f*nn '< 
writ* i jlI. <i'(i 

A, D. 
MACKAV 
k CO, 



Clitlnt.p -*f tf^njiTii^rri . ( 7 - EftfV 




GOVERNMENT 

POSITIONS 



Opportunity to hrC- 
|i(»re (or t r , 8 . Civil 
Hr r v lee JEiMinri* 
tlcuif bj mail. Udarj' 
tii nti'rt t&jO-QU to 

&MI 0 . o per > ear ; 

fiO.UCl Ml'I.llMlitjUfUtl 
luet >i'nr ; tuiLM.i mere 
belt ven r. Manual 
i if i n to rami tnn .'nul 

1 #)) [■.ijj.-i-H fill r ( it. ( 1 « tm- 

|i.miiK i'KEE. Dept. 
HO. 



AMERICAN COLLEGE 
OF CIVIL SERVICE, 

VilpinlM, - lad. 



iSand thro* one>cent atamgs for5*coloi 
PICTURE OF LINCOLN PARK BRIDGE 

W. L« STUBBING S 

Civil (and Consulting Enginoor 

LICIINSEP A KCI 1 ITECT 
Mon iwf nock Block, - ChicAgo 

Tel. HarrL6i>n 1104 CabLo Adore** "Stabbing** 1 luractarj Code 



A School 
Within Itself 

flpftcie will net permit <tnr tell Lug 
Ten all lUniuf. ihia KwHik, but better 
still, wr< K»VfV j'.iij jieh&aeeto ki amine 
It forioeirnpJf by our offer to refund 
mojapy if book ia not witiftlactorr 
upon piamiinition. tfa^n thip ciffnr 
11.00 cviiLw have been h>U nndyuid 
fee. and out of thin number Vrf 
refomh-d for onlj' LSI rupiM, There 
a» nineteen vhitptera. o(irrj r i n*t you 
from t lib fandHmr&tnl |>tLtuj|-plcei of 
elOdtrlrlty tlirnugli the art to thu 
dynamo and chapter dOTotod 
to the nlectrio autOmoKdri and hat- 
terEoa, CdintetOd a diLniunarj de-Anloi 
I.SuDwkhhIi, 

4 th Edition, f rice. (T. 0 D defli fred- 

CIEVEUND ARMATURE WGRKSf Cleveland, Ohio 




Please mention Popular Meehan La ^hrn urEflng Advprtlserfl, 




$2.75 



The 



With This Outfit Yon Can Learn Telegraph? 
at Home. 

k New Era* 1 Student's Telegraph Equipment 
K20I5L Price only $2.75. 

tUilrondn anil Telrvrfipli Kkmi>nnl^ n 1 •.% -iii ■» Tiat*- pnsj- 
iioii*for rouge tent teh-gr-mli upgnttotv. 

Hero Is the most perfect nod full nSned 

pingrnph *f t lot' the itarllisr. You dn net JSJEKJU r, 
comfuLPiinu or Oisenttor to m fJs« HKt-H. to 

enabJoy^u to loiirit to'*reiaF p by sftaTUh *llh thin nul - 

fit. Pup la addition H> K nthinu toil to Rend, thi-f* 
paulnntout hilfl an ENTIRELY NEW AUTOMATIC 
DE’V ICE whioii d ofih tin- S F.Ji 1 1 1 N cj end. tenplieA you 
to n*oeiit'u perfectly, Thick IUEA imil OUTFIT 
ESCLUS1 VW OCRS. No u ns fin 



Inc h is it. 



atr 

1 fu33 *|j» H- New Km” 4-Ohm Tel fwruyh I n^transent. 
cOnsiHii t\% of Hiinniic-F »™J Key. mounted on m«kn^- 
ns brnwi 1 MudihJa Alphabet, AiHmnnl Lr Trtinnmhlcr] 
Seris-e of Perforate? i Rilitjcm fSpoords L r a^cne; 1 
031 of J>ry HiLtLe-r>; 1 eei] wire; of Complete 

1 tj wtr^H’l lone. A 1 3 for J2.1&. 



The intfmrnenEs art* tnade fnOtn lioaty OAST TO etuli— NO'f cheep Stamp' d. Poorly tininheri, imitMEnTL affairs. All th^ varlt- 
PHrtK, which in-ctude kv} Kwcr, stain iter h-mn. Rounder yoke or Anvil, a dj n*i| 1 eg tfertw*,. isio., Jintof finely flniwh^d rO<h)HS- 
ition murtali BllOH AH 13 USED IN ALL BIOH-GEADE INSTRUMENT'S. Sotlflder and Key base ere japanned. nud htriped 



Key hnoh, circuit cIcvudb krnfr, and meiuuet liends nro rtf 

la fact It in the 



with pi Ft. AdjujitinB wkui nro nil made wi(h large tnurlf'd hfAdn. 

polLaned hard rubber. Bnae: highly polished; Key nf Hletl Jenr pBit+m, add ROtmtierBiVCtt a laud, eJtar enand. 

Wrt bmt low-priced teleer mb u;t ever mJule for pme! Lee work. 

TllE COMfLliTE INftTKr C'TJON JMX1 K I* very eom (tif hen hI vb and embraces ALL the points e*se mti h J to the master* nf 
thfMirtcf telesrnphy. On-' cell h if Dry Butterf opprstM the Eoal rumen. t perfectly. Wilh this outfit in YOI'R hnme ymi cun be* 
conio an pseh rt opiTidOr by einttloysoE your Jelunro time. Ktetj outfit guanuwod perfect and pnampfoEd to pluana or your 
ntfinftp refunded • $-id;ppliMt weight Mm. We wro head' tu&rtcrfi for everything imy-hthital nr electrical, for the professional or 
the amratetlr. H i n g] e natfi ih lit wholeh&le prices tpp-cifll 1 rea Uttalcwued ou runny line* to st'nd you. 



rtONTOOMGRY WARD & C0. f Michigan Avenue, Madison and Washington Streets, CHICAGO. 




ROBERT VOLT 
AMME TER GUARANTEED 

FtirniiMi'ii iirapaid, iududirl^ 

cawft, tiinjii n«l])t of 14,50 

a volts \ send fob 

30 A Ml* EKES | OATALOUUE 

“ THE HUH tin i NHTKLI iTeNT CO? 

60 Sliolb? tatr^rt OetroLt. Alich. 



Your Ideas Developed 

PATENTS PERF ECTED EXPEfilM EN TA L W0R1£ 

E\PERT MGBEl AND DIE MAKING 

METAL SPECIALTIES MANUFACTURED 

PltOcbr PmKfl Jtnd Bornir Mn-clilito IVoyfe. Fwifla i’ t n Eshine. OiydliK- 
totp. Nickel PUGlng, Lninuullug, Thirty yean' exi>«rl«tiCO. 

JOHN OLDHSIII, S3? North 4 lit Court, CHICAGO 



What Is Daus Tip-Top? 



TO PROVE that I>aua J -<Tlj> Top^li 
tiiR in'Si nud simplest d^ice far tnAK- 
Jdfl- iftO C«ljt«S fruiii pE'ti-writtru 
and <?rt|>i€!H frciiEi tyiiewritiea nri- 
fflnaL we will eni|i enunplete dupiu 
cSlor, CUP posit 

an ( 1 (I) cIkfu' trial. 

Frtiie f7. SO f ess trade nA 4 

discount of 03^%, or IpO 

THE E KUT \ 8. K. OA1T.H nUPLICATOK CO. 

Dana U.iciltliii^, 111 JohnlL New YorRStf 




ROYALTY PAID 

SONG-POEHS 



and Musloa] rVn»po&3tTnj5*, 

W'awrranga and popdfarlEe^ 

PIONEER MUSIC PUB. CG..Uac.l 
C303 Manhattan Hid*., 
CHICAGO, ILL, 




This ELEGANT Watch $3iU2 

ItrCvTB ]T(hi f'lij M cue liU urn «.c I Kndl M u4 "‘Hh 

JD1JJ UBDM- Mi l *4'] rt)i, *=d T r «PI W& l J VJ, t>T ttl 



f- T <UinLDIKE«U M 'Jin 

CHAfH C, O- D. 

h "i i i i- r : r»» i«Marijlli .ami t i . : 1 t 

ik' 



WA 
« r T5 



tju hi 

vlud ind 



,-. m fii.-:r I .lit rlu!. if IfliTFITI^Ek Md 

■ ini iir, ; » 5-TTKi kn* field 

i ! 1., ; chdB r<r ^ «st thilu lot drhs*. 

If ."ii i.nfWi-T it ^iu*l k -my f^S.IHI 1.03,11 

HiiKD w\Trn HirpiiHl fit thus 
P*t fbB«rp4vwiff«n-t43.Th uj 3i. 1 1 r-i*r*- Pup 

i ■ Ttiu znj vMW i. ill ■' rh nteb. K.IiiImi 

If j'C'fl ... l fmiiM' 1 c-F LiJbt* k AJiyttr 

rmblMt A CO., til, si «akarySt ,t:HlCABA 



SPECIAL A1ESSENGER PICKED OUT RIGHT 
WOMAN 



A tPpeclftl ileliiiMT 3ni«s^rgi r ut Ni-w Or^CNiis re- 
c cutty di‘11 vert'd a letter w< a woinjan on » t roivdet] 
iruJa whom lie bad inwar Recen before, tluv only clui> 
In' Imd Dcliig the miiiie of tti+> wouinn and IN* Trutii 
F.iu» wmiid arrive ofj. The letti'r em lasetl wituln a 
utile was rorelred at the New Orleans postufflcc. 
T|h> note gave the JjifonnattoD nu'iitimied r unl -^airl 
the khter was lini'hortant. The rnessengef, who hrul 
l>een on duty but three uioiitlis, boarded the train 
a Ur i vp the depot a ltd passed swiftly through the 
t L f>ar-nefl tn,|iiiriimr the mimes of all ihe ladles until 
he fooud lie right one. 

•-+ 

COST OF TRADEMARKS REDUCED 



Fuder a new law the Government bus reduced Its 
charges for rcglsECL'lng trade* in arks from to 

$■[11,001. Popular Mechanics Pati Tit Bureau attends 
to the registration of tiadematks under this new 

tu W, 



PATENT NOTES 



Popular Mechanics Patent rtnrouii has eonncctcd 
with it more tbnn two Uuintrid mechanical dra.t-^- 

hu nted in as many cities, who 3ull make patent 

in id working drinvhigs fur inventors ami ass'-^t In 
iVvohJjtlng their iiiTeiitlotiSv if ywi nerd the ^ervlcca 
of u drcii'tsmftn In conueetiun with you - invention 
write our Patent Bureau m d yon will he given tin? 
nddress nf the representative i barest your lesldi-o-- f 

This Is ilse time to perfect iiml protect ydur lb 
volitions by patents sn that when full begins and 
manufacturers take on new lines, you will b> In 
>;hape to do business, popular Me hanh s Patent 
Bureau v\'in setid you th f mines and add re sos of 

ntamifHfttirers of any kind of rnachitiery or articled 

* * * 

For jt nominal fee Popular Mechanics Patent Bu- 
reau will Inform yon how many patents have been 
granted In the Felted Rtntf's on atiy particular class 
of run chi ups or derlfpR. and at ten rcntu each will 
furnish cnpiei nf the rtm wings um| sped fifftt Ions of 
niiy potent if the titinahei 1 of the patent Iw furnished. 



Please mention Popular Merhnniaif when writing: Advertise rs. 




m 



$1,000 in Cash 

and a Vacation 

H ERE is a chance for any live young man tr 
woman to make a year 1 * salary in his odd 
Lime this summer— and to have lots of fan doing 
it. The Empire Candy Floss Machine turns a 
pound of sugar into thirty bags of delicious and 
wholesome candy in eight minutes. Thirty bags 
of candy shat sell faster than 
you can make it at jc a bag. 

Visit summer resorts-- seaboard 
and mountains--making 51.40 
net every eight minutes. Or 
slay home and work in vour 
own town and, at nearby Fairs 
and Festivals. Machine only 
costs $t$Q, and pays for Itself 
at the first stand. After lhat 
all is net profit- -little labor- -great lun. Whether 
you’ve been at school or at work— you can't 
afford to miss this chance. Write TODAY, 
This advertisement may not appear again. 
Address Dept, M. 

EMPIRE C- 5 . CO. 

H twin fit*l (f, N. J, F 3 *ber HMji., Cliitvpftf Fnrtlam], On. 



RUBBER 



Where will we get it in the 
future ? 

Consumption rapidly exceeding 
the supply. 

Price of rubber advancing every 
year. 

J 

A comm f hoe of well-known business men 
have returned from Mexico, where Lbey 
tvoi i l expressly to atuily ihc r ubber ques- 
tion. Their report is now published til 
pamphlet form and will be mailed on rt> 
l nest io interested parties. 



Address Dept- B 

Mexican Mutual 

162 Washington Street,. Chicago 




Folds in Five Seconds 



THE FULTON FOLDING GO-GIRT 

Moat Modem, Practical and Convenient Type of 
— —Child's Carriage s - 



S TRONGLY made, 
beautifully fin- 
ished, both sitting 
and reclining posi- 
tions, folds tip like 
a pocketbook *\ 



The Price is 
Within the 
Reach 

of Everybody* 

F DO-IP 

Sold br dAilon ffEmerill?. If flat *Q lAlft la your pity write. Send flfrftlpr’i MEq 4. WE wmt 3T.E VQU OET OWE, 

Fulton rianufacturing Co. 2t N, Elizabeth St*, Chicago 





I'iciiM' liieullpn l > uimlur Hn'liunits \iju«n ivrlthix AihiTtiurrHi, 



srs 




42 In, iwig 
14 In, dfft 
H to. m 



^ ns raUteed ihn iswwrt cf>m- 
ple'.Q flnd pe rfeeb d< j et ewr 
-'l 't tttwajf wliero near ttie 
E. 1 3 ■ ■- , W Qship an Emero* a L 
r n>i ch t rrs'pn id 
fc-RfU- of Jioekjr Mottn- 
tain#. M (thout roll 
flwrtalB to pn|^r 
■Cftli i not. pdiA flm 
Msde nl hj ■ I ; i J jiajutQ 
On k. beautifully 

laraluntilc note lioofc 
hoi dor free wbh CnhEnet. 

Write far FltKK Lists leg 
o' thii a ad other stylm 

DEARBORN DESK CO 
ALEXANDER A. SAMUEL 
(Jen. Mar* 

3 A 4 Fisher Building 

a __ v „. _ „„ CHICAGO. D + S. A. 

]IF 1 QU WANT A l^R ARK "DKAEIJOHN" 




The season la here to 

MAKE MONEY 

Get started early. 

#40 to $75 

A WEEK 

CiiTi be made with one of 
these 

Steam Peanut Roasters 
and Corn Popper* 



Catalog Frep, 



S, DUNBAR & CO. 

IG-T^ No. I>esp]H.tnegiflt. 
CHICAGO- 




DYNAMO CASTINGS 

Skfo of Material or f talslwd h»is for ihe 

FRANKLIN MODEL DYNAMO 

PRICK fUD AND DP 

Will lirfht nix Sc, p. hmpA 

Write for llloftrated booh let 0 

PARSELL (Hi WEED, 

124-131 Wrat 3lsl Street, - NEW YORK CITY 



--■ PHOXOGRAPHS^= 

IN NATURAL COLORS 
WITH ANY CAMERA 



The Greatest * 
Invention. 

SEND f LOO FOR 

DIRECTION^ 



New YorK C$m$rs Invention Co., 

lit B. 13rd atr*et. Maw Tort City 



Yon Can Make 

BIG MONEY 

With My New PRIZE VENDING MACHINES 

Bfl*t lioreliy And Mohoy Maker p»er plftcpd on the uarlut. Oeer- 
eted with pEfkftlt. Also nl jc clb&r new hItIb Vending Unchlitcg 
paw ready. Write to Mamaf On Hirer for full piitieuliiffl And pntfli, 

THUS, H, SRIRBORNfi 20 South 3rd Btreet, PNIIA, PA 




WE ARE SELLING 

Ratter? Fan Motor*, $1 . to .... »1d,«) 

Butter? Table 1mm [H. friCO JOulfl 

Telephones Gomplute. *i!.W to II. 

EEaotrio Door Halts, 75c. fl. *E.» J.fin 

Carriage and H i e y c le Lights* j,tt to G.M 

JUnternr and Pocket Flash Lis bu, TEo to 3.00 

#8.l» UattHrlee,, g.flfi 

TBlegnichh Outfits. tl.75 la. r , 2 SU 

Uattary Motor*. WeEo..,.. 12.WJ 

Necktie and Cap Liahta. Wo to * E UO 

ITjnamofl and Motor*. tW.VO to LUQ 

Catalogue i’re^ Fortune far Agents. 
OHIO OiCTTtK WGM& Ott^UND, 0. 



WIRELESS FIRE ALARM 



IT PAYS TO BE EXACT 



A wireless fire alarm system rii;it will work auto- 
matically is being exploited by Dr + De rmrest of the 
A meri rs n - D t> Forest Win "las* Telegraph Company 
and B. C, Huldemmb no electrician of Kansas City. 
Io cubo of lire, file heat ml :i certain decree nets 
upon the signaling apparatus and n simple message, 
t ell i ti^r the exact locution of the fire* flashes tip :i 
iv Ire to the roof of the building, Is emu mini lent eel 
to h flagstaff itmiugcmcnt and Is then carried 
through the air to the revolver in the fire head- 
quarters, the receiver being in tune with the trans- 
mitter. 

When the menage is received m bell rh ign Find 
ring* again until the operator receives the message 
ftl a sljriuil cflilc of [lots Hint dashes, so wimple that 
any one, though not familiar with the Morse code, 
can take It. 

Street hosra cun be used in the same tu cm tier so 
far ns receiving the iitnrm is concerned, (hf" In- 
ventors any. I'he message erin he trumsuiitted by 
pulling down n hook or pushing n button. 

— -4*4" 

THIS “POP” HAD OONE HOME 



One of our Chicago subscribe™ who began with 
the tirst. Issue called us up on telephone recently. 
The operator switched lilm on to the wrong num- 
ber. and when he familiarly Inquired, N Ta this 
■Pop'?" a sweet, girl I Kb voice replied. "No, pop*?! 
Just gone home, but this ts Susie, won't I do?" 

PLpiifte menlion Fupular McebaaLns 



Most of the talk Is about ‘ 'millions" these days, 
and T nutlee that young people, llkei older Odes, are 
beginning to look down on the pennies nnrl to 
filing! no that saving pennies Is too slow altogether 
for tills age. 

Let me tell yoti a true story about a recent big 
engineering contract that shows the value of peu- 
n lea, *.!>■ s a Keystone correspondent. 

A great firm, well-known through the country, 
figured on an engineering contract a few ycears ngn. 
They had everything calculated to the last cent, 
except the cost? of some dredging. On this they 
eon Id n't quite figure within half of one cent per 
cubic foot without getting more facts. 

"We'd better Id vest I gate," said the cider partner, 
“and dud out just how run eh we'll have to dredge." 

"Nonsense, 1 ' said the younger and more active 
partner. "It's only half a cent, and It's not worth 
bothering about'.” 

So they signed the contract. 

After they harl worked sly mouths It developed 
that the hrm would have to dredge nwny ten million 
cubic feet of material, it also turned out that It 
would cost tlmm exactly "only half a edit" per 
cubic font more to do It than they were getting for 
It. Ten million cable feet* at half a cent each, 
which the younger partner had said was "not 
wnrth blithering about'* amounted to Just $50,000. 

The firm has been working three years now to 
fulfill & contract at a heavy loss* simply because a 
man d 1(1 0*1 consider that half a cent was worth 
bothering about. 

when writing Advertisers. 
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Mechanics for 

Young America 

Tell* How to Make Things 



Reprinted from tbe Boys 1 Department of Popular 
Mechanics. Fully Illustrated. Instructions aie 
Written so you can understand it* Ji 



CONTENTS 

Ilow to Make it Papor Bunt* ..**..»* .,*4 .t*,.* . 

How to Make a Barrel Boat ***.*..*..*.*** 

How to Mnfep u Water Wheel. - - * . . «* 

How to Make Your Own Fishing Tackle. , .*** . 
Temporary Cam pa and How to Build Them,,*,, 
Perm a cu nt Camps and How to Build Them.***, 
How to Build an Imitation Street Car Line***. 

How to Mil be a Water Bicycle 

How to Make a Miniature Windmill. ,* . , 

How to Build ati Ice Boat ..,...*.*,,**,**..**** 

A Nocol Burglar Alarm * 

A Median leu 1 Ventriloquist and How to Make It 
Ho iv to Make a Boot -Blacking Cabinet,,*,**,... 

Renewing Dry Batteries. .... * * * , . ........... 

How to Make Water Motors. 

How to Make "Antique" Clocks from Up-to-Dnte 
Materials, 

Kettering n Clock Dial,.,.,* 

How- to Make a Windmill of Otic or Two Horse- 
power ***,,,*.*,,*,,,.** 

How to Make a Trap fur Rah hits, rtals and Mice 
How to Make a ^nuill Sou irh light* ***.,,,*«*,* . 
Kites of Many Kinds arid How to Make T&cm- 
Jllg Ft^hhlg 

How to Do Ornanientnl Iron 'Work.. 

Ofusim Titii! Metal Guards fur Open Fireplaces. 

How to Make n Propelling Vehicle. ..,*,. * 

How to Make si Water T^lewope, 

How to Make Pap^r Bnllootis 

How to Make a Hectograph. .*,***,* . , 
Useful Art tides and Ornaments Made of Old 

Bicycle Farts *.*,,,. 

Device's for Whiter Sports — -How to Make and 

Use Them 

Coasting Sleds. Chair Slelgbg, Toboggan Slides 

and Skis 

H&w to Make Rubber Stamps*. 

How to Make n Race age Carrier for Bicycles.* 

A Water Candlestick.**, 

Iti fyo 1 Ha n rt - P o w e r Ant o — If nw Made.. ,..**.** 

How to Make a Pair of Dumb-Bells. * *.*,, 

How to Rid Your Yard of Cots...... 

How to Make nn EasH 

To TJghl a Gaslight Without Matches*...*,., 

■ bines a Bm- Cun Make Out of old Bicycle Parts 

flow to Make n Wind Prone Her 

Photographing from it Captive Balloon, .,,*,, . 
How to Make a Simple Burglar Alarm,...*,, 



Sent postpaid on receipt of 35 cent#, or order 
from your aaw&de&Ier. 

Popular Mechanics, 

•1 Building, * * Chicago 



Journ 



EVERY BOY HIS OWN 
TOY*MAKER = 



\X 



,H lelLi von how tn niakn n isteani En, 
gin,', ii Fh nn*crs[ihic Cuniem, a Wk|- 
njlH, u JH Li'tu><(; ip*, an Eiu^triesl Ms- 
,-JiSnj^ fi t'j h K' lijj 1 1 • jj«tLcE 7 , en Electrical 

li'Ji'crniili, nn EJ, cimt) i»i A|>ii.i ruim., 

ft 1 elbaptioiie* Cl K#.h‘ idfuu'OE 1 * 1 , I, A| ai 1^1 l- 

Lsnl* ru„ un /Ei 'l iau Hutp, HimiI* nf ewry 
kind, ft-rci ii I little rciTliDii L*: full rl^Ki-d 

I- in m‘r, r how in uui« KEtcft 1 *h] loons, 
1 Po ter "it ij>. Card Kuekf, Wugunf, 

I'urtt, T.-i- H< wi. How* *nrl Arrows. i r n|« 
[ians, S IjUufc. E?iiL|#, i'ii-f. i ni| Tu<-l£.le. 
hilt A It and b i I'll T rji (I I. iLj-iii ItiJiBF , p it 1 1 1 : ■ 
4.unt ail is ELiude m? plain - i 1 1 ■ i 
^ • 'it pie l t b ftt re Ety tn i y i ■, 1 2 i .-so i i jc m n ke .1 n > thi 11 de»f-r i hed . The 
yji'dc 1- i llu^trule.] vi iilj tn<»rc Ciim !KlU limnd^nniH' illiiitratiom. 
t liin ifl great briink mi l ymi -bnoldl u>E he without it, Files 
mil) Sy ct'ut.4, iJOntlMllil, 3 fur lit! renin, Atlanta 

WESTERN SPECIALTY CO., 

„ ^ GfiPT. A 

Bradley Street Station ... St. Paul, Minn . 



“SHOP NOTES.” 



200 Pages, 

385 Illustrations. 

PRICE - - - 50 CENTS. 



POPULAR MECHANICS 



ELECTRIC MOTOR, 75c. 

BMjiS Ran ?■ with a wet or dry battery , amyelee- 

■ In trleal dialer iir look thruujfh any feloctricaJ 
unmlogue mid wee if joq can buy an eieetrii? 
m 1 -i ■ -r ib , ls*lni’h nruialurc* wrought iron 
iiolil iitugm-r. |,a| Icy , i-ic , , for 75 e volts Pav-k- 
/W ittKiind jiListiuie, 15 rents* 

or! f new cataloeue. now on the pttias, will 
bn ready inr matunjj au^msl l-Ah. be ture lo hoi ^.'ne. 

A It r ESI AN ELECTRIC CO* r 744 Art^iao Am, Chtcajro 

Handle Pen. 
a CJoiil Necklace, 
by selling our Heantlful Hat Pins, 
Sen 1 10c for sample and plan, WEST ERX CUKIO CO*, 

036 E. ^-ird St., Los Angeles, Cal, Dept. 3. 



n rv\/ C f Earn a Pearl 
DU I 3 I GIRLS* Earn 



ELECTRIC RAILWAYS 

Dynamos : Motors : Gas Engines 




Complete Work ins Mudfla, nl«o OutLnga and Parts, Eflery* 
tiling lor th<?i Aumtfiur ElooCricinn. Bond for Oiifllogou 15 



The CARLISLE & FINCH CO. v 

262 E. Clifton Ave, CindabatL Obln 



mentlna Fiipular Meehan les when writing Advertiser?*, 



S80 



"Want ’ and "Ffli* Sole" A*!*, 2 ctatii per 
ward, nay able la a dv it nee. Kepi lea may be 
aent to a number, enre Fopnlar Meeftftitlci, 
amt will be torwarded promptly without 



extra charge. 


“SHOP NOTES' '-Pa per covers ^ t i*nta. 
Mechanic*. 


Popular 


automobiles. 




FOR SAT.E-irUTt Oldsitmldle Uimabmit, 
P, DiK'loitx, Oconto. VYls. 


Writ'* 


FOR SALE CHEAP— Touring Car ejptlpj 
Brennan motor. Car 1^ in pink of condition 
Ing «m* front lii’c. Will cuiisliler ^L7r. fiir 
Starln i'otuEiuuy, Noi-th Tohiiwaildlb N. V. 


piiI with 
except* 
it, Tltc 



FOR BALE OR EXCHANGE— Big powerful 
St' urn# Touring Cur, Will aril cheap n t will give 
^hmI trade for Hnjnlh'i* machine, Fneisetit fair too 
large (■nr owners ri*quireim:iiitB. Pintle nud descrip- 
tion on reinsert . Box 74 , Nov Hi Toimwambb N. V- 



YOU WILL find them In France, Germany, Auk- 
t rii ifijj , BbgEnud, Canada anil nil el the loading fac- 
tories in t lu«- United Suites, We iin-uu Dlaion- 
Oui-bo Emery Wheel D rasters, Our booklet for Lin* 
asking, Stephan Bwfthgrg. T'rtmiui, Ohio, 



FOR SALE OH EXCHANGE -Ah to td«blh* rout* 
Address C C, H„ IS North Front St-. OolumbuH, u. 



FOR SALE OR EXCHANGE — 1 li_ p, automobile 
or t>Q, 1 1 J cycle gastditU" engine. Address A. P- C., 
IS North Front St., Columbus, Q„ 



BLACKSMITHS. 



EVERY USER of i 'in cry wheels idmuM have our 
booklet on Dlanin-Carhu Emery Wild I Dreiser. -V 
postal card will bring H LO yen. Addi^ St e pis mi 
Rroa., U rim li;|. Ohio, ._ 

GOOD BLACKSMlTliS ARK SCARCE AND BUT 
FEW LEARNING THE TRADE. 

Ami tin* win ill] conics lira I of nil pmfesHiloiis or 
trade's. The smith unci make the tool? find lor all. 
from ibt; surgeon to the sitfo li Sower, Tj y using Toy's 
Treatise on new steel* explaining how io work them 
with 7 o new methods for working till dltlleidt 
Ten irrelpt* for making your own I'tmipnuiuta for 
welding different kinds of at eel solid. Tlierndte weld- 
luff fully explained ; plssn two colored tool tempering 
charts; chart A ojcplalba all fliNieiillng mid harden 
III]?; cimrt B explains both sclent flic mi d pin In tem- 
pering to fi standard. All the a hove foF M.fiO. Val- 
uable KiuiipIrK free, \\ r . M, T» y, Std m. *y, Qhlo. 

BUSINESS CHANCES, 



dtamo-caRbo emery wheel dresser; 

better than I din k diamond BonklM nm\ tionimo- 
nJon five. SLcpliEin Bros-, L rlmim, Qlilo. 

FOK SALE— A well eijulped machine shop Lti 
southern Michigan, doing a good business. Price, 
f&OOII Splendid opportunity for a good ii usings 
mechanic. Add Ires* No. UH7. cave Popular Meehan lc* . 

FOR SALE— St cum Laundry, doing paylnp busl- 
iicv^’ new tv ct | nipped wltli modern tuj&cblnery ; 
plant worth |3,5UO. Will Kelt for los.fi than enst, 
j-’oor health reason. Now Method Laundry, South- 
ington. Conn, _____ 

I WILL help furnish money to promulr good 
[latent, Write what you have and get urms. 
O’Klyugi Chirk* dale, 111- 

IF YOU wlfth to help the company yon are work- 
ing fm'. get our booklet and testimonies mi Dkimo- 
Car bo Emery Wheel D rower. Stephan Bros., 

Urbana, Ohio. 

INVESTMENT ROND— T offer for sale urn* loOn 
bond 111 an old eHtuhiJahcd bmduesa paying <1 per 
cent. Absolutely aale. Address "Bond,” care Pop- 
ular Mechanic*. 

START A MIRROR FACTORY In your town. 
There's money La 1(. We leach yon ami guarantee 
you sueeen* nt wire. Send l 11 cent:? for sample 
mirror, part leu Inf* a nr] lestf inmuifl Ih. Di> It now. 

None without. Hnlllngcr’s School, Francobv]iie ( lnd. 



Six Thousand acpek of tltir- tEiobcr iaml in Idaho 
iiliH ded) far f^.ite cheap _f taken wouit. Aildeess \V. 
J. Ramey, N’czpcree, Idaho, 

ENGINES. 



FOR SALE — 2 3 i. n, gH^oUlie eogiiip; S s S ad’ 
I'oiujireKHof; ^ li. p, eleeirle motor: 1 auto k parker. 
J, F, & l ]hl 1 Ik, Xor|]i Clilr ngo. 111 .. Ron l"d. 

MAKE AN emery wheel any sttiipe you wish with 
,‘i Dlntuu C'arbci Emery Wh«*l Dre^Sfr. Si nd for 
Imeklet Fiaul l call] non lent, S lephan Bi-us. t Urbanu. O. 

FOR SALE— S h, p. vortlral vuglue and -i h, p, 
ImEii-r; nil fillings complete. Address A, V. Mmiiixm*, 
U.“i GriiiiMe s tn?et. Tnuaton, Mass. 

FOR SALE— Ui li, p. engine, m stings for rooiflr- 
c yi'lc, a | a l^rplii. Address Bo% 2 KS, Merced, H'elL 

FOR SALE— 4 It. p. gasoline engine, or trade for 
2 b, jj* Geo, F. WhJtUunort 1 , Avoinluli^ CJ, 



FOR SALE 



THE GREATEST Invention of the ago— Dlumo- 
Carbo Emery Wheel Dresser; true or kIlops nn 
emery wheel, llookler anil teBtlmonlca for tin: ask- 
iiigr_ Ste phan Bros,, Urbana, Q. 

FOR SALE — Complete are lamp for #T-2ri; equal 
to tin- hest. burjnf IdO hours hl ime liUing, iu-door 
<?r out-door, saw price. 1.,’AXi la nips In active hitv- 
lr-c. Alpha Or,iss! RlectHo Co r , siring field, Ohio. 

TO EXCH-VNGE— Small turning lutbe; want 
wutrin H. Davie, SbiildKuin. ill. 

FOR SALE— 2 H. P. vm ttiotorcyde; only" $ur f ; 
m-ivr iikikI. Chat*. Gltlivan, Went Jt>nfcinon. Qlilo. 

FOR SALE— Vi H. P, gfljKollne englio 1 complete 
with jump epnrk erdl and batteries flihU-L-las^ xlinpi'. 
^U(i, I*. H. P. Western Electric motor* 110 direct 

current, ^pee-d l.ftHh'i ; j, c. Faulkner, Hu^mi II 

vlllu, A rkatiwiie. 

FOR SALE — "iOO genuine Homer plg-cnn-. or will 
OTcehange for automobile, E. A. Cnniiingham, Osksi- 
looa, Iowa. 

FOR SALE — Oee Iron working foot power Inthe. 
SW; o]il- t-i it, I\ dyniLUJii rasringK, tiiilaln-d, ^ 1 1 r. W, 
C. St’htLfer, II si So L itrd St., Hamilton. Ohio. 

FOR SALE ■ShL numb an Ira I elect ilea I englnror- 
iijg eotirwo t Internathmal Correspon deuce School ] i 
Otloitwqldt Jill) "H” SI. N E,. Wasbhtgton, D. U - 

A PRACTICAL BOOK, J 'DSes and Die making." 
PuHtpait] sfl . J. L. LtiCfls, Bridgeport, Colin, 



HELP WANTED. 



WANTED SALESMEN— Th« Tropical Oil Com 
jinny, Cleveland, O,. will arrange nn salaried 1 i»n;k 
with lubricating eES kh legmen for territory not cov- 
ered; can rtiso uxe on attract ive coimnDHinn propoal - 
fion few good salesmen tviibour j) rev Ions experienec 
III t!d^ line, which Is easily learned. Oommimbut 1 
wl r It us. 

WANTED— -Every of emery wheels to have 

our heoklet on DianiveCai'bo Emery Wheel Dropsent. 
it pr»^tal card will get !t you. Stephan Br-^., 
Urbatut, Ohio. 



WANTED. 



WANTED — International Correspondence So] mol 

pHnipiilety, agricultural rendering. Addicws M C r+ '' 

Po pular Mociianb g* 

WANTED— To exchange I MeAdstcr Mn«Sc Lan- 
tern, effHt wit It good aasortment of ulides 

poster's tickets, mechanical s]ldce, scrcon lecture, 

ef e. , fur gasoline engine of h. p. or citsMngs uhd 
working ilrjiwingK for saote. Also good telescope for 
off it. Address W, R. Dine, Zom 4 Station, Ohio, 
Bus l 1 ?. Tuhc:h*hwjih Oo J 

WANT TO exchaugi 1 No, 2 RcmhtgiLut typewriter 
for elect ricfll test l ns tools or gasoHne englEo.". Offer 
something. O, A. Prest, CLluion, [own. 




SSI 



POSITIONS WANTED. 



POSITION WANTED as oiler In a steam plant of 
medium size furutahlng jhhvft fur eleetrle nm- 
chiuery, Address L,. f Box 2ii t Manhattan, Kan, 



MISCELLANEOUS. 



WANTED— Painters to learn sign .painting by our 
now method of rut mrtl hoards letter patterns. Send 
stamp for samples anti circulars. E. T, Littlefield, 
A [Jains, N. Y . 

TYPEWRITER— Cost $100. good as new; will 
exetuiuge for motor-eyele. C. S., Box 2&, Waynes- 
vllle, Ohi o, 

STEEL STAMPS — Brass stamps, door plates, 
wax seals, embossing dies, brass printing outs, 
not aria I sea Is, photographers' stationery sheet lueml. 
dies and presses, J. Kiola, engraver, 155 W, Madi- 
son St., Chicago, III, 

FOR SALE— Ono LMigbt no v, D. C. dynnmo. 
used 500 hours, good as new, with rheostat, for 1-5; 
a bargain. Alpha Gross Electric Co., SpiinglJi |d, O- 



THE WONDER OF THE AGE-DInmo Cm bn 
Emery Wheel Dresser, booklet and testimonials 
free. Stephan Bros., Urbuuu, Ohio. 



TO TRADE -Small Invention for light runnlwtu. 
Fred Kiser, Pittsfield, ill. 



FOR SALE— One enterprise saw rig, practically 
neiv- Write for price and demerit] I Ions. J, C. Mi>r 
ryirnin, K, F, D. No. 4, Cadiz. Ohio, 



TRUE OR SHAPE emery wheels In any simp- 
you wish with a DiamoCa rbo Emery Whe I 
Dresser; benkler and testimonials free. Stephan 
Bros,, Urbina, Ohio. 



BRAINS FOR SALE — Do yon want a prospectus 
written and illustrated for your new company or 
syndicate? Dn you want one that will command at- 
tention and sell shares? Do yon need a catalogue 
or booklet that will not be thrown In tin- waste 
basket? If so write to Expert, care of Popular Ma 
chunk's. Journal building, Chicago, 



England States, although one line 05 miles in length 
and several shorter extensions are under construction 
In thai region. In other groups of states the figures 
of new track are as follows; .Middle states, ST.Dtl 
iuIIps; central northern states, &3.2S miles; South 
A Han tie states, 251,87 miles; Gulf and Mississippi 
Valley states. 242.03 miles: southwestern states, 

13*7.2 miles: northwestern states, 138,0 miles; Pacific 
states, 213 miles. 

Over one- ha If of the track laid is located in the 
South and Southwest, where the new mileage tig’ 
gr i ‘gates 732 tulles. 



PETRIE INSTANTANEOUS WRENCH. — This 
wrench \a adjusted In iiie-eiglitli the time usually 
required lu setting Hie ordinary men key wrench. 
As the average employe using a wrench ranges 
from the fairly well paid up to (he most expensive 
muchinlats. the actual saving lu time and couse- 
ipieut dollars Is something wlilr-h ran be reduced to 
figures, being eetlmaied at front 25 cents per day 
up. The toot Is. extremely simple, having only three 
parts and a washer, A alight turn of the handle 





CAMERA FOR SALE— Vive camera, 3^4:t3^ in., 
In good condition, f3, C- L. S-. Popular Mechanics. 



ADVERTISING COURSE FOR SALE— Full 
course of lessons from (he foreniosl school in the 
country, Price $1.0, c, L. S- r Popular Mechanics. 



WHEN YOU WANT anything and don't know 
where to get it. write Popular Mechanics. 

WANTED — If you have anything In light metal 
inn nuf net \\ ring, job or experimental work, write in-’. 
Lowest prices. Schwa be it Sou, 55 W, Washington 
St,, Chicago. 



ATTENTION MACHINISTS and carpenters, We 
wish lit let you know that we curry a full tine of 
mechanical toots of nU descriptions. Wo are giving 
Elm readers of Popular Mechanics an opportunity to 
get good tool;* nt rut rate prices. We carry all 
make*:. Write for one of our 6 lu, book rules, price 
«0 emirs, fend for ea tit I agues. Eureka Toed Supply 
Of.. Wllklnshurg, Pa. 



A PRACTICAL ROOK, "Dies and D I masking," 
Jb.slpald $1. J. L. Lures. Bridgeport, Conn. 

ENGINEER'S LICENSE — Engineers, electricians, 
tire incii and m a eh In 1st a, send for free pamphlet «lc- 
muiiilng Sparjgenberg h a Steam and Electrical Engi- 
neering; 5 72 pages; 64 H tllust rations; 1.0 3;.. questions 
and answers; Just out; best bonk ever published. 
Geo. Zeller Book Co., St, Louis, Mo, 



Railroad Building In 1905 



There are 7+000 inllew of railroad track under emi- 
structTon In ll)e United States, of which 3..TW will 
lie completed this year. Up to June 30, 1,284 miles 
have been finished, which tile Railway Age says \* 
divided hs fotlOWH; 

There has been no track laid thus far In the Nen 



release's head which pulls nut, thus liuTemdug the 
leverage I If* lead of levelling It US III the ordinary 
wrench. When adjust'd a alight turn of the han- 
dle sets the Jaw absolutely; It Is impossible to 
rrnmp the jaws. The parts are sled, handsomely 
I k>I Lulled; price sotne ns ordinary wrenches of equal 
s|*p r 

* ■ ♦ 

Boys 



When my dad talks to me "n Giia f 
+ Bout when he wan small, like uh. 

He was the best Imy ever yet: 

’N never got his shoes all wet 
A-walklcr th re ugh 'most ev'ry pool t 
When, rainy days, he went to school. 

Hc i never was as had «s us,— 

When daddy talks ro me 'u GtLft. 

He never ^crapped with Uncle Jack. 

‘N never, never put n tack 

In people's Huilt-s; 'll, no I like me, 

Was prompt at dinner, breakfast, tea. 

He never swiped n jar of Jelly; 

N r never called his atumnuck •■belly.’" 

He never tried to smoke ’ti cuss,— 

’When daddy talks to me ’n Gas. 

He never \ duelled tils sister's rat, 

'N put Muck beetles In her hilt. 

He never broke the baby's toys: 

'N when he played, he made no noise. 

Blit sometimes. Unde Jack 'n hr 
Smoke 'n rer'h-cE things, after ten, 

'N what they say. don’t sound To us T 
Like when dad talks to me ’n Gus. 

—Hilda Haase. 







TALC DEPOSIT FOR SALE 



i own the whole nnd offer for smle a one- 
half Interest in what is believed to be the 
largest known talc- deposit in the United 
States, If not in the world. Tine quality I s 
fine; the deposit is very close to the sur- 
face find easily uncovered and mined, Bor- 
in its and out croppings show a very large 
and continuous nren, with unusual depth. 
Loeatcd In one of the southeastern states; 
local white labor good, cheap and aliunff- 
anh This deposit is of very recent discov- 
ery, The few sample carloads taken out 
by hand were Immediately sold and gave 
entire satisfaction. With the installation 
of machinery this talc can be crushed and 
loaded f. o. b, for about J3 per tom For 
full particulars address 

TALC 

CARE POPULAR MECHANICS 



PET ONE 

The New 

Popular Mechanics 

PREMIUM LIST 

Fully Illustrated 

Is How Ready 

BOOKS FOR MECHANICS. 
ELECTRICIANS, ENGINEERS 
SHOP TOOLS OF ALL KINDS 
SPORTING GOODS, WATCHES, ETC. 

Something for everybody given for 
one or more new subscribers. 

Aoimasa ■ ■■ ■ 

Popular Mechanics 

JOURNAL BUILDING, <R CHICAGO 



Plena# mention Popular Merlinn 



INSTRUCTIONS TOR LIFE-SAVING FROM 
DROWNING 



Summer Bulletin the U. S. Volunteer Life-Saving 
rorpu. 



A large proportion of the lives lost every year are 
nf children who Imre never been given any concep- 
tion of the dnuiurs on the utters, either In bath- 
Injf or bijaf 5ng r Wt* have been long and persistently 
urging upon [in runts and School Bonrvb the duty and 
necessity of education In this direction, and of teach- 
ing ihc young how to awim and how to act when 
boating. 

As a result many lives have been *oved i Lie- pftsi. 
year by children, Let u* kindly hnprofH upon your 
readers those rides: 

FIRST.— Do not gt> out In any plpn»tiie boat of 
small or large dimensions without being assured that 
there are Ilfe-suving buoys or cushion^ aboard sufH- 
eleut to dost ail on hoard In cawe of an iip.^ot or col- 
lision, or festooned with life- saving rnpeo. 

SECOND, — With a party, he suit you are till 
properly and satisfactorily seated before you leave 
the shore — particularly so with eirls on board- Lot 
uo one attempt to exchange neats Jn mid-stream, or 
to pat a foot on the edge nr gunwale of the boat 
to change sente, or to reek the bout for fun. Thin, 
by rollicking young people, lias upturned muny a 
boat and lost very many lives every year. Where 
the waters become rough from n sudden squab or 
passing stun fliers never rise in the boat, but settle 
down ns close to the bottom as possible, nod keep 
cool until the rocking danger is prist. If over-turned, 
a woman's skirts. If held out by her extended arms, 
while she iisen her feet ns If climbing a slit Ira, will 
often bold her up while :t boat may pull out from 
the shore and save ber. A non -swimmer, by draw- 
ing bis arms up to hlfi sides and pushing down with 
widely extended hands, w hile si nit-cll in bin g, nr j rend- 
ing water with tils feet, may I told himself up sev- 
eral minutes, often when a single minute means bln 
llfe t or throwing out the arms, dog- fashion, forward 
tpyorl i nd anu pulling In, pi* if reaching for some- 
thing— iliM may bring him help, may at leu-d keep 
him alloar till help eonies, 

THIRD,— In ten cninc drowning persons. seize them 
by the Imlr or the collar, back of the peek; ilo nut 
let them throw their arms around your peek ur 
anus. If liiimniuigonble, do not. strike them, but tel 
them drop under a moment limEl quiet, then tow 
(hem I jute the shore, if unconscious, do not wait a 
moment for a doctor or an a in bub nee, but begin at 
nnip; first. gut the league -uiE. and hold It by a 
handkerchief or I owed to let (he water oat; get a 
buoy, box or barrel under the stomach, or hold them 
over your knee, bead down, and jolt tin? water onl. 
then turn the in over side to side four or flve thues. 
then oil Hie back, nud wbb a pump movement keep 
their anils a going from pit of stomach overhead to 
a straight out and back fourteen or sixteen times 
4 minute until signs of returning life fire shown, A 
bellows movement pressure mi the stoma eh ai the 
same time is it great aid If you have help. Of 
nonrso t you will m first loosen collar and alt bind tug 
clothing. Let Some erne at once remove shoes tuid 
at or kings, nnd at the same time rub the lower limbs 
with an upward movement from font to knee, oern- 
s tonally slapping the soles of the feet wllli the open 
hand. ’Working on these Hues one volunteer life- 
savers: have been aueeesnfnl nftor fw-o |iiuir> of in- 
cessant manlpulatifli], but are goner ally mi ocean fn I 
lm?lde of thirty minutes. Spirits of amnion hi to the 
nostrils, or a feather tickling hi the throat, often 
kelps to qnlekeib but we rarely need anything more 
than the above mechanical mean >4, Use no spirits 
Internally unit! after breathing and circulation are 
restored, then a moderate use of stimulants or hot 
tea and fi warm blanket or Tied is. of l he it rut Im- 
portance. 

Jen wbvn writing AdveriiseTn, 
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RHEUflATISn 



DRAWN OUT 

THROUGH THE FOOT PORES 

New External Remedy Discovered 'Which Takes Ad. 
'vanlutrt oi Summer Meat to Rid the System 
of Pat n-Ca using Acids, We will Send 



A $1 PAIR FREE TO TRY 




ff yon I] rive Rheumatism we want your ml- 
dross so wo osm send you a dollar p/iir of 
MAGIC FOOT DRAFTS FREE TO TRY. They 
*irt’ curiue thou sands of eases thut failed to 
yield to mod Seines— men incurables'* of SO 



and 



Tnjpe 



they cost you nothing, 
offer would ruin ns if 



well as till the 
try the Drafts 
eit they come and 
then if you are fully 
■satisfied with the relief 
they give you, send us 
One Dollar. If not, 
You can see that this 
the Drafts didn't cure. 



Summer is the host time to purify the system. 
The steady heat increases the expulsion of 
uric acid through the pores, and the Drafts 
Absorb it rapidly through the largest pores in 
the body, curing Rheumatism to stay mrod, 
for they remove the cause. Send your name 
to Magic Foot Draft Co. a Gal Oliver Bldg., 
Jackson, Mieh. A valuable illustrated book on 
Rheumatism comes free with the Drafts, 
Write today. 




BALDNESS 

! r« E-- 7 ii t nn is vil y I Ip!! I •• r* - • ■ n 
■ " . In - arjiL fn.iJin|.r li.ilf, ftflcl tliBt iilw 
R mlL r..< ■ ■; I t xaral n;i( i un , ,j c ii ■: li atf h*r| |, 
fits paetlf ’ an w.[th Hilt ' yi'Uf 

■■ ;lp is n ril lc r- d. t. •; c ' known fccliie It 

tail I ■ m!\ iji ntly tTir.r-, 1 . Tic i)',f ■ I 

■Jniii ItmiT . , r;> and l.nir I ■"■n I ■■■ wad’-out 
knowing rl ••• if-- muse of y i;.r dtes-se, 
la likeliLing will .. ,i|t fc pinning 

I ’■! t.' 'ij nre trying to cur -. HpikSh ft* 

fjilli-n oalrk 1 1 .' ii j’nur , ..ii -ire-, : I'rnE 

J. Id. AiMin, I he ■re'ief-T.W .1 F-: Lu-ri 
w q ilL - end y n niik,v|iiip|i rr«ic a diag Ha- 
s’' *■ r.f ■.■■.! it ■■ ■ -. t, a h tar: t»f :ha 

iiilr r.n 1 F.'.'itf’, an, I a sample Iw* or <| e 
matodv vrtricFi hewi '5 \ r-i-nr,f- nil;. f> i 
J'OJ,. ] : n. I,.; fi {h. jjuStftge air] » ri r<* E<,-.!:ay, 

FBOF, J. H. AUSTIN 
i -" MoVjcker'fl Theatre Eid^,, Chicago. 



The V S. Vnfdntccr LlfeSflvIng Corps Imv dis- 
tributed several thousands of Its Illustrated “Rescue 
si ts<! Resuscitation Cards/ 1 throng Us life- saving 
mem bo re, and, per mull, It will furnish thorn to any 
on i? on r er chit of the rn*t of ponin>;p and mailing 
tnhe. five cents. But If any of your readers util 
out out this article from your paper and study Us 
Instruction# and tarry it with them, ttiey wm ho 
able to meet any vmrrpcncios that may occur upon 
the uaters. 

Whenever, hi any state, or any water-ways, where 
people pat her for swimming Or boating, three or 
11 mre expert swimmers will form a volunteer llfe- 
savtnp crew, wo will furnlflh them, free of espouse 
to them, life-saving buoys Einil flaps aim signs to 
designate their station, unci hint cm anti badges ^o 
denote their oftiehil positions, ami al-^o bout* and 
filed lei no rh.-uts where needful rontalnlng all rrnte- 
rites til rcsuseltale the drowning. at half their cost. 

Dive lectures Ollnstmtedh giving the entire his- 
tory of tiio Hfe-snvtnjz nrpa n 1 sent inn i] p will ho given 
by Its officers wherever desired. 

J. WEST/EY JOX1SS, 

President nnd General Super! ti ten dent of the t\ S. 
Y. L. S. C. Genorat offlecs, where ail Ipqutrlea for 
Inf or mat foil of life-saving work or formation of life- 
saving crown In any state may be addressed, ftTflJi 
Park Row, New York City. 



WORK STOPS WHEN “POP” COMES 



"T» the Editor: ‘Pop’ Js always a daisy* my sou 

Deo mind read every line before we can get anv 
work out of blm.’ -L. A . B:i Crosse, Luliug. Texas 



Tdfe sub scrip 11 on In Popular Meelmnlrs, ontv sp. 
Five-year subscrlpHons, n:s. 



Common Red C^lover 

Cures CfLneer, tewnm, Snlt-Illieuiu , Kla>u- 
inn L ist 1 1 mid .nil other l$lood Jrisenses 



RiHV Hinny reepte ronllip (lie Irne Tjilia-pi of 

em 1 i .-zELiniin :-r-a . ■ 3 ■ t ■ rf Ji iii tin- bl(X‘"i 

p, till t-r k nowci, I'ljoumindhnr uroi;iiin-iii 

r ieli-Lti. hepn viiirvh i.i( j-isnt^ir, jin-nmuir^ni., 
voaBtJpHEinu, M-ti'ibA, hkiri amr| Mi un! tjli i 

liy ifn iirt'. Wc-nd .'■inir u-idrcK* i.i |>. jS-Mfjh^nV* 
S ns, Ll 1 ^ Bldg., rhieimn. I:| , end 

^cficy = ] 1 m.il tr-i.-i- a full ii.^, ir.ii i.f k,.i 

CJnwi- Hhirtimm KstrfiiT. a lti-iEor,i <if how Mi 1 . Ni ^dhn-m cured 
hts ciUL'i-f jl r i ■ I le^x iiueuLals tTi.ru hi mj- w||m hine nsed Lho 
remedy. If y-ni 1: i^e hiiy dlswirrl-^ nf | fn? blnnii look imu t 
rnt-ril# of Xn'dIkAin'A I'toTer. It. in (Im heft hiood puHlicr 
k nown . 




AC fUT? UliUTCn SeUnhottieft#H6n»rni4for35ai 
AulTi I O IV AN 1 1 U lit-st ice] I i-r i Si.Ki pprcvnb 

WntAl tCMlfry twtmots. *+ u.tireenf, 116 l»in: tit, , 



BE YOUR OWN BOSS 

MANY MARK # 2 P UC 0 A YEAfi 

Vfl-ulnivp the mme thnriff. S+jn-t n M«ii Order Uasl ness At Home-. 
Wo ti-31 you hx>w. Sfuniijf ccniiRg In liaily. Enornniu iirohta- 
tvorything fur^i^hfid, Writu lit once fur our H 'Kturb- r 1 ' bad FKE-E 
particular*, 

P. JU. Krufsettr Co. t Z&5 WxifLlilngton St, Chicago, 111 



1 Turned Out S30I.27 




m, ... r i m mf |>lH!iDBln 'I It*, vrikl 31 . L. *jnvh nf fi. Hint 
►hull .Mall I f. St- v, li-NI. e. Gnu fold lTrii-t;i p nm ir JT.'.U I - 4 ? 
dtj. “ ■ J. -S M H. ft T-.. iIm.f, NSIH' 1 . 1 M Hti.iiv mut- 15 JB 
diy plfciic,*. Ihu-k, T"urki‘F, EC^iOCl r-Mcb.-r HI ; «.',ir¥, IrHcri, 

J ui»J- 19 praflt » iL.: .lay, fitiicn; 

3' i-ltnHi ■ I’ilT I- -n fli.'-J . Wu Ti-ai-li You 
' v rtX-># Kt|M‘rli'ni'v 1£ vnj m I r*' tl- K»h;i . 
I'j' b*-i ■ ■!■• wnrf.. W *1 1^1 !rj bu I rju :ul 

I"' T-lft"- i v*l:h <: I -I. rUV ..-] Ni DU I 
J;n plwl:ir. Heavy l ]l lutt~lftiEii priKTRi, 
"NT roT- Dr InairSiair. t;l slic-i, Kv.tv 

_ , is ► . . . ■ . i.i: i i - - t \ii j s oi . 

” rlU' ton ft? r.i*' r&aiajue, .Wtii 1 ! unil Oir^r. 

r , t-rni a Co., rumiug u orkw, Cnclimaii, u. 





EASY WAYS TO DO HARD THINGS 

OF DAILY USE TO EVERY MECHANIC 

“Worth its weight in gold," writes one* 

“Best book I ever had/' says another* 

— REVISED AND ENLARGED FOR 1905 — 

Compiled from the “Shop Notes” Department of Popular 
. . . Mechanics, up to and Including December, f9Q4 , . . 

200 Pages : : : 385 Illustrations 

“INDEXED SO YOU CAN FIND IT" 

FOR SALE BY ALL NEWSDEALERS. 






Intricate inventions cost more to patent, but we will state the exact cost in 
advance in each case* We assist our clients in selling and promoting their patents 
without advance charges* 



POPULAR MECHANICS PATENT BUREAU 

Main Office i Journal Building, Chicago, Illinois 

.. AMOCiatt Office*' WASHINGTON* D. C* LONDON* BERLIN and other dm* 



If you have madu an Invention aad contemplate applying for a patent, ttio firat 
point tfi to learn whether your idea is new and patentable. Do not depend on the fact 
that you or your friends have never seen anything of the kind- Bend us a pencil 
drawing, showing plainly your Invention, and write out a description of it$ con- 
at ruction and operation, as well as you can. If you have a model, send it instead of the 
drawing. We will compare your sketch or model with all patents issued In the United 
States for Inventions resembling yours, and for inventions in which similar mechanical 
constructions or principles are used. If a patent is fount- for no invention exactly 
like or closely resembling your idea, we will send you -npy of such a patent 
If nothing is discovered to prevent getting a patent for your invention we will so 
advice yon. 

The charge for this service, unless otherwise agreed upon by special arrangement, 
Is five dollars. This examination is on important step En connection with every 
patent application and requires great cure and skill. An incompetent attorney may 
overlook a patent which closely resembles or completely anticipates your invention, or 
he may not know where to look, A dishonest attorney will purposely fail to find an 
anticipating patent in order that he may get the fee for preparing the application. 
The inventor is the loser in either ease. 



WHAT A PATENT COSTS 

Opinion as to novelty and patentability or an invention. After thorough examtnAixm 

of United States patents 5 5-00 

Preparing official drawing— one sheet 5 00 

Preparing Oath, Petition, Specification and Claims 1 5 00 

First Government Fee ...... ................................................ IS- 00 

Prosecuting application for patent .............................................. 10 00 

Total cost of application, first Government fee, official drawing, preparing all papers 

and prosecuting application in Patent Office ................. .............. 45 00 

Within six months after the application has been allowed, the Government charges a 

final fee sf-, ........ 20 .00 

Thu* the total cosrt of a patent for a simple invention b 65.00 



SUCCESS SURE 



IF YOU HAVE A GOOD INVENTION 
BACKED BY A STRONG PATENT 
AND BUSINESS ABILITY. 



THE FIRST STEP 



(» made from 
Patent} than from 
any other class of 
Investments. , . 





The 

Overland 
Limited 

California 

the most luxurious train In the world, 
leaves Chicago 8:03 p, m, dally. Less 
. tp an three days to San Francisco, 
Magnificent equipment, Electric lighted 
1 tiTOughout, 

UHE VEST of EVERYTHING 

Two other fast trains leave Chicago 10 
3,m, and m. dally ^ with through 

service to San Francisco, Los Angelas 
aril Portland via the 

Chicago & North-Western, 
Union Pacific and 
Southern Pacific Rail ways 

All agents 5e ii tickets vJa 
this route. 

I Host rued booklets on 
application to 
W, B. KNISKERN* 

Chicago, III. 
orE. L. LOMAX, 

Omaha, NEa. 

006 



INDUSTRIES 

ARE 

OFFERED 

LOCATIONS 

WITH 

Satisfactory Inducements 
Favorable Freight Rates 
Good Labor Conditions 
Healthful Communities 

ON THE LINES OF 

IKE ILLINOIS CENTRAL R, R, 

AND THK 

YAZOO & MISSISSIPPI Y ALLEY ft, R, 






MEXICO 



The me it Interesting end fasclnat* 
lag country on thfl continent. For- 
fect climate all the year 1 : t 

The National Lines of Mexico 

and Connections 

OVER 500 MILES THE SHORTEST. 

SIXTEEN HOURS QUICKER 



1 



-BETWEEN- 



St. Louis, Mo., and Mexico City 

Til# first and only double dally through 
Pullnmn Sleeping Oar Service aoroas the 
H10 GRANDE. 

Via Tlx* Iron Mountain Rout* and 

LAREDO, TEXAS 

The only Lines c fie ring DIVERSE ROUTES IN 
MEXICO without extra charge 



Op R. HACHLEY, 

Gonaral Western A^ent 
240-113 Adam> St., Chicago, 111. 
W T ff f T TtT TT VT¥Vm > VV r 



For full information and descriptive pamphlet, address 

J. C. CLAIR 

Industrial Commissioner 

i Park Row, - Chicago, III. 



“FOLLOW 
THE FLUB” 



WABASH 

Summer Tours 



Write today for a Free copy 
•f WABASH Summer Tour 
Book— 1905, outlining many 
very attractive summer vaca- 
tion trips, with rates, eto. 

Write us about any tour you 
may have in contemplation. 
We shaJl be glad to assist you. 



C, 3, CRANE, 

0. P. £ T, Agent, 

ST. LODI3, 



F. A. PALMER, 

A_ G. P. Agent. 

CHICAGO, 



1 ' If i* h? mention Popular M vo tixaU'w when writing AdTHtla«ri, 




FOR RUNNING FANS, WINDOW DISPLAYS, 
MODEL MACHINERY, PEANUT ROASTERS, 
SEWING MACHINES, ETC- 



Runs with Gas, Alcohol or Gasoline 



These engines are practical in use and require no attention when running 
beyond an occasional drop of oil. The small size for running a fan or several 
revolving window displays uses only 3 cents worth of gas in 10 hours with gas 
at $ i per thousand feet. The engine is perfectly safe, cannot explode and is 
far superior to any other small power yet perfected. The No, 1 weighs tS lbs., 
has a speed of 500 revolutions per minute, grooved fly wheel 6$4 uL diameter, 
and furnishes t - 40th horsepower. 




ENGINE No. 2 

This engine has two cylinders, has twice the power of No. I, and will run 
sewing machines and do cither work of equal power. Burns gas only* Weight 
30 lbs., 500 revolutions, uses G cents worth of gas per day* When used on 
sewing machines a speed controller to start, stop and regulate speed of sewing 
machine is required. Controller $2 extra. Controller not needed for continuous 
work. 

Price of this Engine SIS or given with 35 subscribers to Popular Mechanics 



Journal Building 



POPULAR MECHANICS 



CHICAGO, ILL. 





A HANDY THING TO HAVE 

OUR NEW HANDSOMELY ILLUSTRATED 

Pocket Catalogue 

FOR 1 90S 

* 

A LITTLE VOLUME 
THAT TELLS OF 

100 

New Tools 

BESIDES A GREAT 
MANY OLDER ONES 

* 

Describes tools that you won't find in hardware stores. You 1 11 
wonder how you ever got along without it. 

FKEE for the asking.^ 

But we sha n’t keep on advertising this catalogue free for- 
ever. The time is limited, SEND FOB IT TO-DAY. 



GOODE.LL-PRATT COMPANY 

GREENFIELD, MASS., V. S. A. 




GOOriL IT -PR ATT C OMPANY 







DON’T SPECULATE - - 
TARE A CERTAINTY 

Woulfl von be open for an investment which will yield, with reasonable assurance, | 
from 50 to 100 per vent each yean 

An investment that will enable your surplus earning* to work with you and shorten 
the road to wealth, Xot n got* rich quick scheme, but a get-r toil -sure investment, that 
Is sure as the seasons, ami increases as they roll by. 

Study it nut for yourself: A rubber plantation En the finest rubber zone hi the 

tropics: 200 to 250 trees per acre; two pounds of rubber and upwards to the tree, worth tiow 
$1.40 per pound, gold. No speculation 3u that. Rubber is worth tile money, and we 
have the rubber. 

Our rubber plantation consists of 6,000 acres: enough developed to insure Us sue* 
cess, making a certainty of an enterprise that Is within the reach of any prudent work- 
ing man that can save from $2.50 to $12.50 per month from ids earnings. 

The contract protects you in misfortune, sickness or death. 

Send today for our prospectus and further detailed information. 

MONTEZUMA AGENCY 

1107 Ashland Bloch* * - Chicago 




MAKE YOUR OWN LIGHT 



The most Perfect Small 
Engine Ever Built...... 



s ,-h. p, Gasoline Etiffitip, ft TMcriit q,?ne- 
J-fttCi!’, 200 ft-tl I nererl Win?, 315 Tuet Lamp 
Cord. G lfi-Canclle Power Lamps, It SoekcLfc, 
,6 lioscltes, i] Porcelain Tnbea. JiQ Porce- 
lain Knobs, 1" ffiti Civ. Loom, 1 Switch 
Paso, jSolik-r a int Tupfr. Th*? u i.h»vg cuin- 
plotc sind perfect outfit is offend ai a 
price sjCj low yc-u cannot a fiord to burn pl] r 
Send for dtscrlpLlve circulars. 



STRONG DURABLE 
SIMPLE POWERFUL 



Mounted <m solid wood 
base., All connections 
made and ready to run. 



JUNIOR ENGINE WORKS, 



907, 160 Washington Street, 







r* 

make your money 

EARN A BIG INCOME 

Small Investment, QuicK and Sure Profit. 

We Prove It 

TJi ■ + is- iirii-* of Lift 'lilt' n i-i min, 

0[HT-it1 5 fl M J JIh Mm K i 1 1 1 ■ . ill i 3 t b.jkr tL- 

ilSIf S' 1 -' til ■■ -fur tl ' 'V O'V in 

Yltadimir j-nu I i v* iii ii snuilj t-Lvwn 
or !i b i»s t- L t>\ h Eh i n u “I mi 1 1 1 1. f $15 n|i 

will >':in'L II L l jit 1 , Jl' - 111 st. mil" 

Sf tfct * niri 'iHd « i t boa t n or k nr 
b-oti v. Von ja£L Count the pm flit. 

Others Make Money Fast 

Y ■( s 1 1 r (i 1 1 1 ivpv r *i i i i i y j«j i mt u*- jjnmE «*» 
C i. 1 1 h li.n-si.-is'.-., l : V"i 4,111 llos-.Lj. 

" I 'll ni-iiLni; I ; 4 ik nr t-j'- ■ -J I i/clwh yet*. 
tor^n^' ttficTnooiu ot-eiM-rl ;! i 1 1 i •; tiior n i ri i is t 
H oN- 1 . • i k h n 1 1 tn-Mi k o li t $ 3 '1. " 

■ loSirs Puller. Air. An?, X, C 1 .. msivin ,J I 

h o T- . • j.1 i-1-n II I -i ■ ■ . 1 1 1 ■ ■ k I -lit ■ 'ILL- "i ? cur 

MlJIm 1 ; ■ r i . li- hi n : i c h I r i - in s 1 1 1 • c i*t 

W mi -i.i 1 1 ’ 1 11.- DOLlULICO hi- MOM-. V 

ffl'r? ftl LiJLVH., 

Why Not Yon ? 

-1 n -i ill ink wfi m tur". i vul Hiri'h n i l' Iii tu- 
nHilllit iji> fop i'utt. 3lifm MlH-hlliOK I .fu-E* 

I - 1 1 :■ fnf ! f II iii'n|vi.Ti in Wdn?r. lifter thin it, 

i- ALL L'ftOFIT. I'lvjjrvbcwiv [ihin.iuz- s. n 

Mil In Airnie.omi.Ti t Klurhjno mi-u, o- 

a ml i - 1 1 1 1 d m n . 'J In 'J 1 n ro i-j 'pi. I .. i- M 1XTH M 
liLcnio-. |iu rltM. county fniT-, curuiviiE-f,. 

wEmti ■: i 'f liI l k I rids CP wtiLTOter jit i <p]cr 
; . ro T"i be fi.ii i ri d . 

A ft nr SM rEayfe 3 List'. Jill in- Si "pic. of 
ll iiiL 11 i h-i I , A! fl. . *i -■ n h i ■ W ULi IJ si, i [ ( jl |, i.: 

I iA.ii fi>r hi* Bistf PunotlEnn MauhEru*. 

II yon Ji-iT-r nny Klim nf ixi-otacv — £l!i 
or m.irf-to ircc hT. fn a k-ipc m ■ -nnj -m u'kor, don't Inti I . 
writ" to-A i '. f- r nur Hodklot Xo. ■>, "How In link" ALnie; 

FabL," It'ri Fret, 

MILLS NOVELTY CO, 

n to 2 A S. Jefferson St„ - CHICAGO, ILL. 




TkAllTl AUEA^I ITT! P UfAUhrtiH 
I n h Uv AlfNrit 1 I 1 M r Wr i Pu H r D 
iiir\ Tfii n ia i it, tv 1 1 n i} r k 

I U w " • rlfl tlu blft iii 1 l LL '(vilJ/Lls 






m 



i 




A Complete Grinding 
and Polishing Outfit 

I nd Lspt*n hit blr* for horm- smt general 
n *f- BHTQ 5 iiosihH of time and nuikt* 

nlIv'-pu-ihm.i a in l ,-uHrry hbEno Ukc n-w. 
M:llr;>"|-V .-'i I'll I ■ 'I>|- of OVl'I-V |J,I-"I El r i. m. 

Sbearn knin^ r luirr-hi-t'*, t -r.e. W ill run ■ 

H,in, L li dj Oil run. K'-^inff min'Kioi- nr mbur 
L i ,(1 it mat'll L n.,.-rj' , In i-ii-i't 
bn nii. 1 t li motor wi 1 1 lill'a 
i'jrtp f " I f wi,ih, DentiHtH, 
iliHti-T-i. b« re-tiers, coots, 
ii'ni-le^, cTi rpuii t cm, 
t> I ■ Liu a nd [iHnchanlcn 

f'enpratlj- will tind t bis 
ram. Iiiiii' of i niincii-,. vuLue, 
! J rii.-t- L-omplciv, i nolnd i un 
+'lii Cry vrJu.,-1, fmJJi.y wJi.-ol 
£i .r i •- 1 -*-. - r trucism: -^ion >, a 
_ fi ii FPjn.tr and j:ii il iwHiintf 
whr'flni, mi. i of nil fit 1 1 1 ii FLftol i n,3- 

iffiiiiiK ccimiii^Kitiein j[| ( -q j 

ii .i.oi»-, - .: mn.^vr.i u;„ n ;i fl , f; u ;. pi: :, r '.; f 

'I *"' 1 , 1 ‘ '*" r ""‘••SHtl M«l-H„l,-| 0 . Ill, Mil. lb Btur .1 

Ttxlil* h ■- 

!' t n ' 1 ' 1 ** wt J ' l'*rrfii'.lT r-ifiihd -v .i-i r timtier Jf >■ - -jlfI 

1^1 f ^ *n ".y fl l " r ' • “ ■ li+isg fiui 'll 

1 -i ..u ItrjL-* irEili iJSgjf^j 

1 " • r - ofclf, cr O. !■ onlurli 




WARNER mjOU CO.. Flatrrun lsrd ffr 
I»ei>t. 3 t New York City 



Shaving Sets 88c. 

"SO. SflU — 3 ct onnaietB Of liieh trade American nnltow 
Orftuad ltft^ihr. 3iVkn(t Brrflji. IJCnJOralvd QblDa Id Ltff, UriFltc 

Ur-iiab. Me Gated Perfumed Majmeeiii. Pvrfumed H 3 m ring 
Soap add FTP a oh COumcriO. 




H i 1 rti.l n+ F?i renlH with Hhi|«ii'nc Snstrui-t ionn and we will > x- 
!'i" - J orm of tlif S'n !->v Shptvin-H: SctH t thu Icimt ujiimmsipe 
Mrltl'lo "f ECLCTLt on [ tl" 1]]:. phil-t. 



SMITH & HEMHNWAY C0 M 2^0 Broadway, N. Y. 

■ I Ml l^ 




-leiniit^cturTTI^ tJ.Jr>l!lfr J. 

liogjE Ji'.ii jinri.sfjr^ >|-ff For 25 ccaii 
■ ..-nULnin.^ %-ilui^lf in+fi-n.i^.iT f.jT 1 tie amitfii r y iirnij- 
iiinj s-qv-qri] ■T-erlin,. iL!a,<j-i.LLL nj -A t...ij,!. ina a 

• r .Jus Iio^f . Fait liic M Li 0 %li-Jown a.td co«n^3i;tt(3 

Wkm- jo ^rierfd. pitltTij j/i ctiiFiri jiit- 

G. Li , i.J lEtij-™- £s.aiiLLiii , n.>jLv.- 



ROOKS "B 



By the Brooks System 

„ I \ , 

F you ca^drive a nail and cut out a piece 
of mater a full-sized pattern - you 
build a'- c 



can 



row- boat —sail-boat -o r 
launch- Ln your le^re titoe - at home,, and 

source of profit and 



the building will be-a s; 
pleasure. ' f . . 



A|] you n-rn-j it (k= f ■ nr, frii-a S? 50 up , *HlJ -qhtr- 

>|It. |Ttf m SS >.hT up J ?■£- J .I._i| - ■ i ^ _vm ta 1031 111 ev[jy ty-Mliil'J. Pj|- 

t,v ' r - 5 ' 1 ■' + !« +■> I iLi-c—iS Jcngrhr fn»m I? cu 55 fm 
Tb- 1 + r®(. !•:■- Ayt,'.' -ri n. -ti * iblI -4 fcjt priDted piipfr (AniiDi 
"f BT’iry r-,-1 ’i 1 ^ ("it- .* "h il-wijrd faili.jtLL u III worilflu SI3(f^ 
[railing , 3 -dwiaf ».-l, .A ,n< «-m!l -aa itoip IxhI bdfl of iiMi^ric] 
re-.i . ii p.1 j hi b*w !□ k c^. ,i. | 

O vcf ike,. laiiwj,, njeucirMlp !-miit K'i<j by 

>kf Br^d-Li SyiTEni |j,t year (Fife pte uinL uf rbtns have 
biJLIE fhrtT b.L-J(. Sljny eftj Hi "heel j'hernicUiej m 



Driginators of the Pattern System of Boat Building' .- 

-k a i, j. ti m ^ .. ..... . 

3 t OS 



